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Chapter NR 812
WELL CONSTRUCTION AND PUMP INSTALLATION

Subchapter | — General NR 812.23 Driven point (sand/point) wells.
NR 812.01 Purpose. NR 812.24 Dug type well design and construction.
NR 812.02 Applicability. NR 812.25 Springs.
NR 812.03 Cooperation with the department. NR 812.26 Well and drillhole abandonment.
NR 812.04 Contracts for noncomplying installations. Subchapter Il — Requirements for New Pump Installations and Water
NR 812.05 Disposal of pollutants; injection prohibition. Treatmepnt . P
NR812.06  Drinking water standards. NR 812.27  Pump installer requirements.
NR 812.07 Definitions. ) ) NR 812.28 Pump and supply pipe.
NR 812.08 Well, reservoir and spring location. NR 812.29 Height of finished well.
NR 812.09 Department approvals. NR 812.30 Vermin—proof well caps and seals.
Subchapter Il — New Well Construction and Reconstruction HS ggg% iﬁl;%ssadapters and pitless units.
NR 812.10 Well driller and well constructor requirements. NR 812.33 Water étorage vessels
NR 812.11 Well construction equipment & materials. NR 812.34 Sampling faucets '
NR 812.12 General drilled type well construction requirements. R 812.35 Yard hydrants '
NR 812.13 Drilled wells terminating in unconsolidated formations i.e., usualiyr g12.36 Pits. '
sand or gravel or both. ) NR 812.37  Water treatment.
NR 812.14 Drilled wells in bedrock formations. NR 812.38 Injection of fertilizers or pesticides for agricultural purposes.
NR 812.15  Flowing wells. . NR 812.39  High capacity well water level and water usage measurement.
NR 812.16 Gravel-pack well construction. ) NR 812.40 Above ground pumphouses.
NR 812.17 Well casing pipe, liner pipe and materials. NR 812.41 Disinfection, flushing and sampling.

NR 812.18 Welding procedures.

NR 812.19 Well plumbness and alignment. Subchapter IV — Standards for Existing Installations

NR 812.20 Grouting and sealing. NR 812.42 Criteria for evaluation.
NR 812.21 Liners. Subchapter V — Variances
NR 812.22 Finishing operations. NR 812.43 Variances.

Note: Chapter NR 112 as it existed on September 30, 1975 was repealed and a ne ) For the purposes of the prohibition of the underground

Chapter NR 112 was created effective October 1, 1975. Chapter NR 112 as it exi : ;
on January 31, 1991 was repealed and a new Chapter NR 112 was created eff ement of any substance as defined in s. 160.01 (8)' Stats., the

February 1, 1991; Chapter NR 112 was renumbered Chapter NR 812 under s. 1BJ8avisions of this chapter apply to all wells and drillholes.

(2m) (b) 1., Stats., Register, September, 1994, No. 465. Note: Private water systems and noncommunity water systems, located in counties
delegatedauthority to administer this chapter under ch. NR 845, are subject to county
Subchapter | — General permit requirements.

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (1) (a) and (2), cr.
. . (3), Register, September, 1994, No. 465, eff. 10-1-94; correction in (1) (a) and (b)
NR 812.01 Purpose. (1) The purpose of this chapter is tomade under's. 13.93 (2m) (b) 7., Stats., Register, September, 1994, No. 465.
establish uniform minimum standards and methods in conformity

with chs. 280 and 281, Stats., for: NR 812.03 Cooperation with the department.
(a) Obtaining or extracting groundwater for any purpose; agg) Well drillers, pump installers and well constructors shall,
(b) Protecting groundwater and aquifers from contaminatiavhen requested by the department, give notice to the department
through adequate construction and reconstruction of water sgsieast on the department work day prior to the day upon which
tems. any well construction or reconstruction or any part thereof, any
(2) This chapter shall govern the location, construction avell abandonment or the installation of any pumping equipment,
reconstruction and maintenance of water systems, the abandgifi-commence or be completed.
ment of wells and drillholes and the installation and maintenance(2) Well drillers and well constructors shall contact the Dig-
oprumpirclg snd tre?tmeﬂtlggiligmiglt- o1 ) @, Regi gers Hotline not less than 3 business days prior to constructing or
istory: Cr. Register, January, » No. 421, eff. 2-1-91; am. (1) (a), Regisigsconstructing a well on a property that is not within the service
Oy e Regrater Decemisor 1968, No big o) made unders. 13935 e of anunicipally owned water system, so that Diggers Hotline
may determine if the property where a well is proposed to be
NR 812.02 Applicability. (1) For the purposes of constructed or reconstructed is on the department’s geographic
construction and installation, the provisions of this chapter apphformation system registry of closed remediation sites and may
to all new and existing water systems and drillholes with the faletify the department if it is on the registry.

lowing exceptions: (3) Well drillers and well constructors shall contact the depart-
(@) Wells governed under ch. NR 141, unless they are higient to determine if any special construction is required if the well
capacity wells, in which case ch. NR 812 also applies. driller or well constructor proposes to construct or reconstruct a
(b) Community water systems governed under ch. NR 8Mell on a property that is located within the service area of a
and municipally owned water system.
(c) Nonpotable surface water systems. (4) Well drillers and well constructors shall, when requested

Note: Certain diversions of surface water for nonpotable uses require a perfyif the department, contact the department to determine if any spe-
”“dezrc"'-:3°' Srt]ats' ¢ aband h . ¢ yGial construction is required if the well driller or well constructor

(2) For the purposes of abandonment, the provisions of tiSangaged to construct a new well or reconstruct an existing well
chapter apply to all drillholes and wells including, but not limitea-a0se the existing well is known to contain contaminants in

to, mining exploration drillholes not regulated by ch. NR 132, -ass of the drinking water standards in ch. NR 809.
wells and drillholes not regulated by s. NR 141.25 and elevator\lote: The Department of Natural Resource’s GIS Registry of Closed Remediation

shaft drillholes. Sitescan be found at http:/wwdnr.state.wi.us/gfaw/ir on the DNR's internet site.

Register, July, 2002, No. 559



NR 812.03 WISCONSIN ADMINISTRATIVE CODE 124

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

Information that appears on the GIS Registry of Closed Remediation Sites can gg@ the potential for use of an alternative material to result in

be accessed by calling the nearest regional DNR office. : ; :
History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; correction in (2) ma] goundwater contamination or otherwise harm human health or

under s."13.93 (2m) (b) 7., Stats., Register, September, 1994, No. 465; CR 00-41€: environment.

am., Register October 2001 No. 550, eff. 11-1-01. (4) Only department approved groundwater tracers may be
L used for hydrogeologic studies. Approval shall be based on, but
_NR 8112'\/?/4” é:gilntracts for_nonflzlomplylgg |r|1|stalla- not limited to, such factors as the potential toxicity of a tracer, the
tions. (1) Well drillers, pump installers and well constructorgectiveness of a tracer for its use as specified in an application
shall ensure that the construction and reconstruction of wells¢gr approval, and the potential for use of a tracer to result in

the installation of pumping equipment adheres to all the applicgo,yndwater contamination or otherwise harm human health or
ble provisions of this chapter or to approved comparable constrjts enyironment. A list of previously approved groundwater trac-
tion or installation requirements. Well drillers, pump installers, is available from the department upon request.

and well constructors may not enter into any agreement, written . i - . .
or oral, for construction, reconstruction or installation which does (5) The following activities are not prohibited by this section:

not require compliance with the applicable provisions of thiggﬁ(a) Circulation of water or a food—grade heat exchange fluid
chapter or with approved comparable construction or installatiffough a closed—loop heat pump system in a drillhole.
requirements. (b) Construction of a structure such as, but not limited to, a
(2) When there is any construction, reconstruction or equip!ilding foundation, support footing, elevator shaft, lift station,
ment installation on a noncomplying feature, the feature shall $#ity conduit, sump, mine shaft or equipment vault.
upgraded and brought into compliance with the specifications in (€) Except for the disposal of a waste material, the placement
this chapter for new construction. The well driller or pumgf a solid object such as, but not limited to, a cathodic protection
installer shall inform the water system owner or user of the wafigVice, COffl_n, piling, pole or post. _
system of other noncomplying features, that are apparent andd) Horticultural or agricultural practices, other than those
known, in writing on a department form. A copy of the form shadictivities that involve the use of a well or drillhole for the place-
be filed with the department by the well driller, pump installer anent of a waste material or drainage water underground.
by the water system owner or user within 10 days after the initial (e) Injection activities conducted in conjunction with a metal-
evaluation of the water system has been completed if the requiieanineral mining operation approved under ch. NR 132.
repairs are not made. History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. Register, Septem-
History: Cr. Register, January, 1991, M@1, eff. 2-1-91; am. (2), Register, Sep_ber, 1994, No. 465, eff. 10-1-94; am. Register, May, 2000, No. 533, eff. 6—1-00.

tember, 1994, No. 465, eff. 10-1-94. L .
NR 812.06 Drinking water standards.  Private or non—

NR 812.05 Disposal of pollutants; injection prohibi- community water systems producing water containing contami-
tion. (1) For the purposes of this section: nant levels in excess of the primary drinking water standards con-

(@) “Drillhole” includes any excavation or opening that igained in ch. NR 809, the enforcement standards contained in ch.
deepethan it is wide, even if it extends less than 10 feet below théR 140, or other advisory levels identified by the department may

ground surface. be designated by the department as contaminated.

. " s . . s . History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; correction made under
(b) “Well” includes any excavation that is deeper than it is Wide 1393 2m) (b) 7., Stats., Register, September, 1994, No. 465.

regardless of the excavation’s depth or purpose. o . .

(2) The use of any well, drillhole or water system for the place- NR 812.07  Definitions.  The following terms are defined
ment of any waste, surface or subsurface water or any substapgdollows:
as defined in s. 160.01 (8), Stats., underground is prohibited unles§l) “Adequate water supply” means a water supply which has

any of the following apply: a well yield and the pump capacity to provide the quantity and
(@) The placement is a department—-approved activity nec@yality, where obtainable, according to s. NR 812.06, of water
sary for any of the following: necessaryor human or sanitary use, or for the preparation of food

1. The construction, rehabilitation or operation of a well driF—’rOdUCtS and other purposes for which the water is intended to be
' "7 use

Ihole or water system.

2. The construction of a cathodic protection drillhole (2) “Animal barn pen” means a covered, enclosed concrete

approved under s. NR 812.09 area where animals are kept.
- e ; (3) “Animal yard” means an uncovered, paved or unpaved
3. The remediation of contaminated soil, groundwater or @Pea in which animals are kept or manure is loaded. This includes

aquiter. . an area where an individual animal is kept, but does not include
4. The study of groundwater conditions under sub. (4). 3 single pet kennel enclosing 3 or fewer adult pets on a residential
(b) The placement consists of grouting, sealing or abandget.

ment materials as specified in s. NR 812.20 or 812.26; grouting(4) “Animal shelter” means a covered, paved or unpaved area

or abandonment materials as specified in s. NR 811.16 or 811y hjch animals are kept. This includes an area where an individ-

sealing or abandonment materials specified in s. NR 141.13, @ animal is kept, but does not include a single pet house or single

141.25; or other similar materials containing additives approvgd; kennel housing 3 or fewer adult pets on a residential lot.

under sub. (3). (5) “Annular space” means the space between 2 concentric

(c) The placement consists of bentonite grout, cement or c@ftinders or circular objects, such as the space between an upper
crete, or other similar materials containing additives approveH{jarged drillhole and a well casing pipe.

undersub. (3), for the purposes of soil or excavation site stabiliza- (6) “API” means American petroleum institute.
tion, tunnel support, underpinning or foundation strengthening, ; N .

groundwater control or diversion or for limiting structural settle- (/) “Approval” means the prior approval of the department.
ment. 8) “Approved” means approved by the department.

(3) The department may approve alternative materials or (9) "ASSE"” means American society of sanitary engineering.
additives that are to be used in conjunction with the activities (10) "ASTM” means the American society for testing materi-
noted under sub. (2). Approval shall be based on, but not limit@\-
to, such factors as the potential toxicity of an alternative material (11) “Aquifer” means a geological layer of either unconsoli-
or additive, the effectiveness of an alternative material or additilated material, usually sand or gravel or both, or bedrock lying
for its specified use, the amount or quantity of material to be usbd|ow the ground surface, that is all or partially saturated with
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water and permeable enough to allow water to be extracted ag30) “Department” means the department of natural
from a well. resources.

(12) “Artesian pressure” means water pressure in an aquifer (30f) “Detention basin” means an excavation into soils hav-
sufficient enough to cause the groundwater level in a well to risgy low permeability or installed with a liner having low perme-
above the level at which it was encountered in the well whethesility, not having a permanent pool of water, designed and
or not the water flows at the ground surface. constructed to temporarily hold storm water to reduce peak dis-

(13) “Artesian well” means a well in which the groundwategharges ostorm water for flood control and to allow for the physi-
rises above the level at which it was encountered in the wedll settling of pollutants.

whether or not the water flows at the ground surface. (30m) “Detention pond” means an impoundment that has a
(14) “AWWA” means American water works association. permanent pool of water and is designed to have the capacity to
(15) “AWS” means American welding society. temporarily store storm water runoff to provide flood control and

(16) “Bail-down method” means a method for setting & allow for the physical settling of pollutants. _
screen whereby the screen is fitted with an open pipe sleeve or £30t) “Ditch” means a long narrow excavation dug in the earth
bail-down shoe at its lower end and sediment is removed fré@h the drainage of surface water.

below the screen to allow the screen to settle into place. (30x) “Downslope location” means a well or reservoir is
(17) “Basement” means a subsurface structure or part ofagated directly down—gradient from a contamination source or a
structure in which the floor is entirely below grade. potential contamination source, regardless of the presence or

(18) “Bedrock” means any naturally formed consolidated (ﬁbsence of a structure between the well and the source, when the
igund surface elevation at the well or reservoir is lower than the

coherent material of the earth’s crust, composed of one or m " th d surf ter that th
minerals, rock fragments or organic material that underlies afiyf vallOn athe source, and suriace water that runs over the source

soil or other unconsolidated surficial material or is exposed at #f@uld travel within 8 feet of the well or reservoir.

surface. Bedrock includes, but is not limited to limestone (dolo- (31) “Drawdown” means the extent to which the water level

mite), sandstone, shale and igneous and metamorphic crystalfhavater pressure in and near a well is lowered when water is

rock, including granite, rhyolite, quartzite, gabbro, basalt, gneiggimped or flows from the well.

schist, diorite and greenstone. (32) “Drilled wells” means wells or drillholes constructed by
(19) “Cable—tool drilling machine” means a machine whicldligging, boring, drilling, jetting, driving or similar methods.

uses a drill bit with a cutting edge at the bottom of a heavy striRgjilled wells do not include driven point (sand point) wells unless

of tools suspended on a cable. The drillhole material is brokendlj¥ing the point is combined with a process to remove material

by repeated lifting and dropping of the tools and bit. below the 10-foot depth. . ‘ .
(20) “Cistern” means a tank in which rainwater is stored or (33) “Drillhole” means an excavation, opening or driven
collected. point well deeper than it is wide that extends more than 10 feet

(21) “Clay” means an inorganic soil with grain size less thaRelow the ground surface.
0.074mm and with characteristics of low permeability and a plas- (&) “Heat exchange drillhole” means a drillhole used for closed
ticity index (P1) of more than 7. loop heat exchange purposes.

(22) “Clay slurry” means a fluid mixture of water, clean native (b) “Lower drillhole” means that part of a drillhole below the
clay and drill cuttings or sand having a mud weight of at least tertical zone of contamination or below the well casing pipe.
pounds per gallon. (c) “Upper enlarged drillhole” means a drillhole larger in

(23) “Clear water waste” means cooling water and condediameter than the well casing pipe.
sate drainage from refrigeration compressors and air—condition-(34) “Drilling mud” means a fluid mixture of water, sodium
ing equipment, wastewater drainage from equipment chilling prigentonite, drill cuttings and any approved additives.
cesses, condensate from steam heating systems or othgms) “Driven point well” or “sand point well” means a well
equipment, foundation drainage water and other water containgthstructed byoining a drive point with lengths of pipe, and driv-
no contaminants. ing the assembly into the ground with percussion equipment or by

(24) “Communitywater system” means a public water systemand, but without first removing material below the 10—foot
which serves at least 15 service connections used by year—rogegth.
residents oregularly serves at least 25 year—round residents. Anyote: All other types of wells, including those constructed by a combination of jet-
public water system serving 7 or more homes, 10 or more mol3ilg and driving, are drilled wells.
homes, 10 or more apartment units, or 10 or more condominium(35m) “Dug well” means a well consisting of a lardemeter
units shall be considered a community water system unless infagle, deeper than it is wide, constructed into the ground, usually
mation is available to indicate that 25 year—round residents Wiy hand, but if by mechanical means, by methods other than dril-

not be served. ling, jetting or bqring; and within which the side walls are sup-
(25) “Conduit” means piping or tubing used to protect disPorted by a curbing.
charge or suction piping or electrical wires. (37) “Established ground surface” means the permanent

(26) “Confining bed” means a geological layer of eitheflevation of the surface of the site of a well.
unconsolidatednaterial, usually clay or hardpan, or bedrock, usu- (38) “Existing installations” means water systems which
ally shale, that is all or partially saturated with water and havinggre constructed or reconstructed before February 1, 1991.
permeability low enough relative to the aquifer to give the water (40) “FDA” means U.S. food and drug administration.

in the aquifer artesian head. _ _ ~ (41) “Feature” means any well construction or pump installa-
(27) “Contaminant” means any physical, chemical, biologition item for which there is a specification in this chapter.
cal or radiological substance or matter in water. (42) “Filter strip” means an area of vegetation designed and

~ (27m) “Crawl space” means the space below a building hagonstructed in accordance with Soil Conservation Service Stan-
ing no basement; the space being at ground grade, in a depressiea 393 adjacent to an animal yard or animal shelter or adjacent

or in an excavation. to a manure storage facility, used to remove sediment and organic
(28) “DHSS" means the department of health and family sematter from the runoff from the facility.

vices. (43) “Floodfringe” means that portion of the floodplain out-
(29) “DILHR” means the department of commerce. side of the floodway which is covered by flood water during the
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regional flood. The term floodfringe is generally associated with (a) Protective well casing pipe installed subsequent to initial
standing water rather than flowing water. construction to seal off a zone of contamination; or
(44) “Floodplain” means that land which has been or may be (b) Well casing pipe installed during or subsequent to the initial

covered by flood water during the regional flood. The floodplaiwell construction to seal off a caving or sloughing formation or to
includes the floodway, floodfringe, shallow depth flooding, floo@liminate turbidity.

storage and coastal floodplain areas. _ (59) “Liquid waste” means process wastewater from food

(45) “Floodway” means the channel of a river or stream anstocessing, product manufacturing and contaminated water
those portions of the floodplain adjoining the channel required {@moved from underground or open pit workings of a mine. This
carry the regional flood discharge. _ definition does not include clear water waste.

(46) “Flowing well” means a well from which groundwater  (0) “Liquid waste disposal system” means a facility for dis-
flows above the ground surface without pumping. osing of liquid wastes consisting of a ridge and furrow system,

(47) “Flushing” means causing a rapid intermittent flow Og landspreading system including sludge drying beds at a waste-
water from a well by pumping, bailing or similar operation.  water treatment plant, a wastewater spray irrigation system, or an

(48) “Grease interceptor or trap” means a receptacle desigredzsorption, seepage, retention, storage or treatment pond or
to intercept and retain grease or fatty substances. lagoon.

(49) “Groundwater” means subsurface water in a zorsapf ~ (61) “Manure hopper or reception tank” means a liquid—tight
uration. concrete, steel or otherwise fabricated vessel primarily for the

(50) “Hazardous waste treatment facility” has the meaningurpose of facilitating conveyance of liquid or solid manure from
designated in s. 291.01 (22), Stats. one point to another in an animal waste handling system.

(50m) “Heating—airconditioning air shaft” means a vertical, (61m) “Manure stack” means solid manure stacked for more
lined excavation extending deeper than 10 feet below the grouhdn 120 days on the ground surface or on a paved surface.
surface used for the intake or exhaust of air to or from a heating1q) “Manure storage structure, earthen” means an

or air conditioning. - ~ impoundment made by excavation or mounding of soil for treat-
(51) “High capacity well” means a well constructed on a highent or temporary storage of liquid or solid animal wastes. This
capacity property. term includes structures lined with clay, bentonite or synthetic

(52) “High capacity property” means one property on whicfilm materials and structures consisting of slats or drainage open-
a high capacity well system exists or is to be constructed.  ings (“picket dams”) used to store solid or semi-solid animal

(53) “High capacity well system” means one or more wellgvaste material from which runoff occurs. This term also includes
drillholes or mine shafts used or to be used to withdraw water fabricated manure storage structures that are not watertight situ-
any purpose on one property, if the total pumping or flowingted above, at or below ground grade.
capacity of all wells, (61u) “Manure storage structure, fabricated” means a con-
drillholes ormine shafts on one property is 70 or more gallons pefete, steel or otherwise fabricated structure used for treatment or
minutebased on the pump curve at the lowest system pressure gghporary storage of liquid or solid animal waste.

ting, or based on the flow rate. ) (62) “Monitoring well” means a well or drillhole constructed
(54) “Holding tank” means a water tight receptacle used fgpr the purpose of obtaining information on the physical, chemi-
the collection and holding of sewage. _ cal, radiological or biological characteristics of the groundwater.
(55) “Hydrofracturing” means hydraulic fracturing of an (g3) “Near surface water” means water in the zone immedi-
aquifer by injecting a fluid into the well under pressures gregfa|y pelow the ground surface. It includes, but is not limited to
enough tmpen the bedrock along bedding planes, joints and fragsepage frorharyards, leaching pools and disposal beds or leak-

tures and may include injecting sand or a similar approved mafgs from sewers, drains and similar sources of contaminated
rial to hold the crevices open when the pressure is removed. \yater.

(55¢) “Infiltration basin” means an excavation into perme- 64) “Non—community water system” means a public water
able soils designed and constructed to temporarily store surf§9 tem that serves fewer than 25 year—round residents
waterrunoff and allow it to infiltrate so as to provide flood control; ’

groundwater recharge and to allow for the settling of pollutants, (65) “Nominal diameter” means the inside pipe diameter for
(55¢) “Influent sewer” means a sanitary collector sew ipe sizes 1-inch diameter through 12—-inch diameter and means

beyond the last manhole prior to a wastewater treatment plan}, € outside pipe diameter for pipe sizes greater than 12-inch diam-

(56) “Landfill” means a solid waste disposal site or facility, ... . ble” lied f h
not classified as a landspreading facility or a surface impou“a-?(si) Nonpotable” means water supplied for purposes other
ment facility, where solid waste is disposed on land. This teff}n human consumption, sanitary use or the preparation of food
includes existing, proposed and abandoned landfills, open dunfisPharmaceutical products. o .
one—timedisposal sites as defined in ch. NR 502, small demolition (67) “NSF” means national sanitation foundation.
landfills as defined in ch. NR 502, mining waste disposal sites as(68) “One property” means all contiguous land controlled by
defined in ch. NR 182 and hazardous waste disposal facilitiesoag owner, lessee, or any other person having a possessory inter-
defined in chs. NR 600 to 685. est. Lands under single ownership bisected by highways or rail-
(57) “Landingcollar” means a metal ring welded near the botoad right—of—-ways are considered contiguous.

tom of the inside of a string of well casing pipe to prevent a drill- (69) “Outcrop” means bedrock exposed at the ground surface,
ablegrouting plug from dropping out the bottom of the well casingcluding roadcuts.

pipe d”””? cement grouting. (70) “Percussion drilling method” means a drilling method
(57m) “Licensed” means registered by the department {gsing a cable—tool drilling machine or a drilling method whereby

engage in the business of well drilling or pump installing in Wishe permanent well casing pipe is driven, or is set into an upper

consin. enlarged drillhole and then driven; soil or rock material inside is
(57t) “Lift station” means a wastewater collection and pumpbroken up or crushed with a drill bit; and the drill cuttings are

ing structure that collects wastewater from collector sewers aggnoved from inside or just below the casing pipe. This method

pumps it through force main sewers. may be performed with a cable—tool drilling machine, a rotary
(58) “Liner pipe” means: machine with a hammer or with a casing hammer.
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(71) “Permit” means a well location or pump installation per- (82) “Pump installing’means installing, replacing or reinstal-
mit issued by a county authorized to administer ch. NR 812 undiag equipment or material needed to withdraw water from a well
ch. NR 845. or spring, making an entrance to a well, establishing safeguards

(72) “Person” means an individual, corporation, company0 prevent contamination, including installing, replacing or rein-
association, cooperative, trust institution, partnership, state, pgklling a pitless adapter or pitless unit, a pressure tank, a pump,

lic utility, municipality, or federal, state or interstate agency. associated discharge piping that connects a pump to a pressure
(72m) “Pet waste disposal unit’ means a dry well, seepa k or reservoir, a water treatment device between a well and a

bed, seepage pit, seepage trench, seepage mounalscaption Pressure tank, controls needed to operate a pump or a well cap or
field used for the disposal of pet waste material. seal.

(73) “Pit’ means any structure that is completely or partially , (83) “Pumpingwater level” means the elevation of the surface
below the ground surface or below a building floor used for tl}f’é the water in a well after a period of pumping at a given rate.
housing of wells, offset pumps, pressure tanks or valves. Subsur{84) “Quarry” means an open or surface working in bedrock
face well or pumprooms, alcoves, adjoining a basement found@- the extraction of nonmetallic materials, usually construction
tion structure are pits. stone.

(74) “Pitless adapter or unit’ means a mechanical device (85) “Reconstruction” means modifying the original

attached to the well casing pipe, usually below the frost level, fg#nstruction of a well. Reconstruction includes, but is not limited
underground conveyance of water from the well. to deepening, lining, installing or replacing a screen, underream-

(a) “Weld—on pitless adapter” means a pitless adapter attac hydrofracturing and blasting.

t t ina in th Il : ie b Id lied at the(86) “Regional flood” means a flood determined to be repre-
v(\?eelll giLie.openlng n the well casing pipe by a weld applied & sgntative of largloods known to have generally occurred in Wis-

nsinand which may be expected to occur on a particular stream

cause of like physical characteristics. The flood frequency of

fi regional flood is such that there is a one percent chance of a

. flood in any given year.

_ (75) "Potable” means water supplied for human consump- g7y «Reservoir” means a facility for storage of water

t'?”a satnltary use or for the preparation of food or pharmaceuticd{ sty cted entirely above or partially below the ground surface.

produc S . N . . (88) “Rotary drilling method” means a drilling method
(76) “Preparation of food products” means washing, coolingynerehy an upper enlarged drillhole is constructed using a circu-

cooking, pasteurizing, bottling, canning or otherwise preparifg rtating action applied to a string of hollow drilling rods having

food for human consumption and includes the washing of utensii$yi)| pit attached to the bottom.

and equipment used in the production or preparation of food. (89) “Salvage yard” means a site or facility at which salvage-

_ (77) "Pressure obox elbow” means a special concentric pipgp|e materials are stored or at which wrecking, dismantling or

fitting used to raise the horizontal pressurized concentric pipiggmolition of salvageable materials are conducted. Salvage yards

arrangement between a well and an offset pump vertically to the, include those yards with 25 or more inoperable vehicles.

specmeﬁi e!evatlon above the”floor. (90) “Sanitary building drain” means the horizontal piping

_ (v8) "Private water system” means any water system supplynich conveys only sewage located within or under a building and

ing water that is not a public water system. installed below the lowest fixture on the lowest floor level from
(79) “Privy” means a building or structure located above which fixtures can drain by gravity to the building sewer.

buried container or above an unlined excavation used for the(g1) “Sanitary building sewer” means that part of the drain

deposition of human waste. _ _ systemwhich conveys only sewage, is not located within or under

~ (79m) “Proposed landfill” means a solid waste disposal facil building, and which conveys its discharge to a public sewer, pri-
ity for which actual notice of the intention to develop the facilityate interceptor main sewer, private sewage system or other point
has been given to the owners of property located within 1,200 feetlisposal.

of the proposed facility or for which a request has been made(92) “sanitary collector sewer” means a sanitary sewer serv-
under s. 289.22 (1m), Stats., provided that a feasibility repgsty 2 or more sanitary building sewers.

under s. 289.23, S_tats., is Sl_meltted to the department W_|th|n 93) “Sanitary condition” means, when referring to a well or
years after the applicable notice or request. Proposed landfill d nOIir

not include a facility the department has determined to be not fea-(a) That the construction of the well or reservoir and the instal-
sibleunder s. 289.23, Stats., or a facility for which the departmqn[

R it aprovl o e o =t b Lt AT Spment e st bt e el eservor
sued with reasonable diligence. y p g 7

and

(80) “Public water system” means a system for the provision . .
to the public of piped water for human consumptions if such Sy(f/%(t:i) Trh?"tﬂ:hef Iorc]:an%n an? the (sjurr(;un%_ngtatre% arg_ free from
tem has at least 15 service connections or regularly serves an a ? S 0“ 0 ”a y character and not subject to flooding.
age of at least 2Bdividualsdaily at least 60 days per year. A pub-  (94) “School” means a public or private educational facility
lic water system is either a “community water system” or i wh!ch a program of educational instruction is provided to chil-
“non—community water system.” Such system includes: ren in any grade or grades from kindergarten through the 12th

. i .grade. Water systems serving athletic fields, school forests, envi-
(&) Any collection, treatment, storage, and distribution fac"?'onmental centers, home—based schools, day—care centers and

ties under control of the operator of such system and used prin?[ﬁ'nday schools are not school water systems

ily in connection with h m, an . . . .

y In connectio . th such system, and (95) “Septic tank” means a tank which receives and patrtially
(b) Any collection or pretreatment storage facilities not undgl,315"sewage through processes of sedimentation, oxygenation,

such control which are used primarily in connection with Sugfyaiion and bacterial action so as to separate solids from liquids

(b) “Factory assembled pitless unit” means a pitless u@i
assemble@nd pressure tested for leakage at the factory, includi
a unit fabricated with a pitless receiver tank.

system.“ _ . _ _ _ in the sewage and discharges the liquid to a soil absorption unit.
(4)(881t)atSPump|nstaller has the meaning designated in s. 280.01 (96) “Sinkhole” means a depression or opening on the land

- . ) ) surface, usually funnel-shaped, generally formed by solution or
Note: The statutory definition of “pump installer” is any person, firm or corpora-. y P 9 Y y

tion who has registered as such with the department and shall have paid the arﬁa%ﬁpse of Ilmgstone, dolomite or to a les_ser extent sandstone
registration fee and obtained a permit to engage in pump installing. edrock occurring at or near the surface. Sinkholes may be par-
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tially or completely filled with unconsolidated material and soluaormal grade of the gravity system and must be emptied by

tion enlargement of vertical passages often extend to the watechanical means.

table.Collapse of mine workings in other consolidated formations (109) “Surge tank” means a tank into which overflow from a

are also considered sinkholes. flowing well, spring or other water source is discharged and is
(96m) “Sodium bentonite” means a clay formed from theepumped to a pressure tank or the water system.

decomposition and recrystallization of volcanic ash and is largely (110) “Telescoping method” means a method for setting a

composed of the clay mineral montmorillonite (Ma well screen where the well casing pipe is driven to the proposed

(Al 67Mg 33) SisO10 (OH)z), commonly referred to as “western”screen setting depth and the well casing pipe is then pulled back

or “Wyoming” bentonite, and has extensive ability to absorg expose the screen. A packer is used to seal the annulus between

water and swell to many times its original volume. the top of the screen and the bottom of the well casing pipe.

(97) “Soil absorption unit” means an absorption field, dry (110m) “Temporary manure stack” measslid manure only,
well, seepage bed, seepage pit, seepage mound or seepage tpﬂ%hfor no more than 120 days within any one year period.
e

designed for the disposal of wastewater effluent or clear wa F(111) “Top of bedrock” means the top of firm rock. The deter-

wastes by soil absorption. Soil absorption unit includes units b @iﬁﬁtion of the top of bedrock shall be based on the change in the

regulated and not regulated by ch. Comm 83 and units abandofigih, of the drilling machine and on the change in the type and
within 3 years. , o , size of the drill cuttings. The presence of bedrock shall be indi-
(97m) “Solid waste processing facility” means a solid wastgatedwhen a majority of the drill cuttings consist of either angular
facility at which solid waste is baled, shredded, pulverized, cofsck fragments, as in the case of crystalline bedrock, orfragk
posted, classified, separated, combusted or otherwise treateghhts composed of individual grains or rock particles that are
altered by some means to facilitate further transfer, processiggmented together form an aggregate, as opposed to single sedi-
utilization or disposal. Solid waste processing facility does ngient particles, such as in sand.
include an operation conducted by scrap metal, paper, fiber Or(112) “UL" means underwriters laboratories. inc
plasticprocessors which are excluded form the definition of“solid (112g) “Treatment pond” means a structuré tha.t is used for

waste facilities” in ch. NR 500. L ;
the treatment or storage of liquid waste. Treatment pond includes

(98) “Solid waste transfer facility” means a solid waste site fQl, ¢, vion " retention, storage and treatment ponds or lagoons.
baling or transferring solid waste from one vehicle or container 10 o Y
another. (112qg) “Variance” means a department approval to construct

or install a water system or a portion of a water system in a manner

established by the department requiring greater deptelbéas- fi8t in strict compliance with the requirements of this chapter, but

ing pipe and stringent well construction methods because of cgﬁ?gr'gr;g cé%ri?igzrgbIfhseagletaarlyrtﬂgtnetcitllqoirsslr;ac;:g\:g?nce with con-
tamination. A list is available from the department. P Y P pp '

(100) “Specific capacity” means the continuous yield oé%éll?’) Vvertical zone of contamination” means that depth of

(99) “Special well casing pipe depth area” means an ar

. . ; logic formations, generally near the ground surface, contain-
water from a well at a given discharge expressed in gallons : ' . Ay P
- connecting pore spaces, crevices or similar openings, includ-
minute per foot of drawdown. 9p P ! P s,

R ing artificial channels, such as unprotected wells or drillholes,
(101) “Spring” means a place where groundwater flows natyroygh which contaminated wateraantaminants gain access to

rally fromrock or soil onto the land surface or into a body of wate. \veli or to the groundwater.

(102) “Standard dimension ratio” means the ratio of average (114) “Wwalkout basement” means a basement, with the floor
outside pipe diameter to minimum pipe wall thickness. at ground grade level on at least one side of the structure, from
(103) “Staticwater level” means the level of the surface of th@hich it is possible to walk directly outside without walking

water in a well or water pressure at the top of l§ waen no water ypstairs or uphill.
flows or is being pumped. For flowing wells with a positive water (115) “Wastewater” means any water carrying wastes created

pressure at the top of the well, the static water elevation is dejgranq conducted away from residences, industrial establishments

mined either by a stilling pipe or pressure gauge. Water levels public buildings with ground or surface water which may be

referenced tthe elevation of the top of the well or the establisheffagant including any liquid wastes except clear water wastes.

ground S‘jrface at t_he_well. - . - . (116) “Wastewater treatment plant” has the meaning desig-
(104) “Storm building drain” means horizontal piping which, o4 'in ch. NR 114

conveys storm water wastes, clear water wastes or other similar, ; ’

water from roofs, area ways, courtyards, canopies, enclosed pﬁlrr(ll?) Water supply” means the sources, wells, pumps and

ing areas and other sources within or under any building or striji@k€ and storage structures from whicitev is supplied for any

ture, installed below the lowest fixture or the lowest floor Ievep,urpose'

from which fixtures or sources can drain by gravity to the building (118) "Water system” means the water supply, storage, treat-

sewer. ment facilities and all structures and pipingwdyich water is pro-
(105) “Storm building sewer” means that part of the building'd€d for any purpose. _ _

sewer which conveys storm water waste or clear wastes, or both(119) “Well” means any drillhole or other excavation or open-

discharge from storm building drains, parking lots, yard fountaitad deeper than it is wide that extends more than 10 feet below the

or other similar sources, is not located within or under a buildiggound surface constructed for the purpose of obtaining ground-

and which discharges to a storm collector sewer, private intercéfster.

tor main sewer, private sewage system or other point of disposal(120) “Well cap or seal” means an approved apparatus or
(106) “Storm collector sewer” means a storm sewer servirfdfVice used to cover the top of a well casing pipe.

2 or more storm building sewers. (121) “Well casing pipe” means pipe meeting standards spe-
(107) “Subsoil drain” means that part of the drain Systenq:,ified ins. NR812.17 which is driven or set to seal off the vertical

including foundation drains, which conveys the ground or seegne of contamination.

age water from the footings of walls or below the basement floor (122) “Well constructor” means any person, firm or corpora-

under buildings to the storm sewer or other point of disposal. tion that constructs a well which is not required to be constructed
(108) “Sump” means a tank or other receptacle whichy a licensed well driller.

receives sewage or liquid wastes and which is located below thg123) “Well driller” has the meaning as designated in ch. 280.
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(124) “Well drilling” has the meaning designated in ch. 280, (d) Such that any potential contaminant source, not identified
Stats., and includes any activity which requires the use of a wialthis section or in Table A, is a minimum of 8 feet from the well
drilling rig or similar equipment, any activity which changes ther reservoir.
character of drilled well or which is conducted using a well dril-  (e) Every well shall be located so that it is reasonably accessi-
ling rig or similar equipment with the exception of the driving oble with proper equipment for cleaning, treatment, repair, testing,
points. Well drilling includes constructing, reconstructing oinspection and any other maintenance that may be necessary.
deepening a well, installation of a liner, installing or replacing a (2y Revarion To BUILDINGS. In relation to buildings, the loca-
screen, well rehabilitation, hydrofracturing, blasting and chemjyn of any potable or nonpotable well shall be as follows:

cal condi"[‘ioning. . L ) (&) When a well is located outside and adjacent to a building,
_(125) “Well—point driving” means constructing a well byt sha|l be located so that the center line of the well extended verti-
joining a drive point screen with lengths of pipe and driving they|y will clear any projection from the building by not less than

assembly into the ground with percussion equipment or by habGeet and so that the top of the well casing pipe extends at least
but without removing material from a drillnole more than 10 feqt inches above the final established ground grade.

below th‘i ground s:Jrface. o (b) When a structure is built over a drilled well, it shall have
(126) “Well vent” means a screened opening in a well seal i, ‘access hatch or removable hatch, or provide other access to

allow atmospheric pressure to be maintained in the well. - gjiow for pulling of the pump. The well casing pipe shall extend
(127) “Well yield” means the quantity of water which mayat least 12 inches above the floor and be sealed watertight at the
flow or be pumped from the well per unit of time. point where it extends through the floor.

(128) “Zone of saturationineans that part of the earth’s crust (c) No well may be located, nor a building constructed, such
beneath the shallowest water table in which all voids are fillgklat the well casing pipe will terminate in or extend through the
with water under pressure greater than atmospheric. basement afiny building or terminate under the floor of a building

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (3), (4), (4§iaving no basement. The top of a well casing pipe may terminate
61m),(74) (b), (79), (81), (82), (107) and (119), cr. (27m) (30f), (30m), (30t), (30x) ; ari
272m3,2792n(),)(9(7m)) a(md)(l(lozn)(, ren)um. (:(36) aznd (359) to)b(e (efs)lé) anc)i ((61u)) asnd ma walkout basement meet'ng the.crltena of s. NR 812.42 (9) (b)
Register, September, 1994, No. 465, eff. 10-1-94; corrections made under s. 12.980 4. A well may not terminate in or extend through a crawl

(2m) (b) 7., Stats., Register, September, 1994, No. 465; correction in (29), (30) i i i
(79m) made under s. 13.93 (2m) (b) 6. and 7., Stats., Register, September, 1996$%Ce havmg a below ground grade depressmn or excavation.

489;corrections in (50), (81), (97), (123) and (124) made under s. 13.93 (2m) (b) 7., (3) RELATION TO FLOODPLAINS. (@) A potable or nonpotable

Sztats-'be;g'Ste" Delgem.beﬁ 19|982' N%- ﬁwﬁecﬂon in (71) made under s. 13.93 well may be constructed, reconstructed or replaced in a flood-

(2m) (b) 7., Stats., Register July 2002 No. 559. fringe provided that the top of the well is terminated at least 2 feet
NR 812.08 Well, reservoir and spring location. above the regional flood elevation for the well site.

(1) GENERAL. Any potable or nonpotable well or reservoir shall  (b) A wellmay be reconstructed or replaced in a floodway pro-

be located: videdthat the top of the well is terminated at least 2 feet above the
(a) So the well and its surroundings can be kept in a sanitifgional flood elevation for the well site.
condition. (c) A well may not be constructed on a floodway property that

(b) At the highest point on the property consistent with the géﬁ_elther undeveloped or has building structures but no existing
eral layout and surroundings if reasonably possible, but in aff§?'- ) . )
case protected against surface water flow and flooding and notd) The regional flood elevation may be obtained from the
downslope from a contamination source on the property or ondgpartment.
adjacent property regardless of what was installed first, the well(4) RELATION TO CONTAMINATION SOURCES. Minimum separat-
or the contamination source. When a contamination sourceirig distances between any new potable or nonpotable well, reser-
installed upslope from a well in violation of this section after theoir or spring and existing sources of contamination; or between
well construction has been completed, the violation is not thew sources of contamination and existing potable or nonpotable
responsibility of the well driller, except if the well driller knew orwells, reservoirs or springs shall be maintained as described in this
should have known of the proposed upslope installation of thgbsection. The minimum separating distances of this subsection
contamination source. When there is no location on the propetity not apply to dewatering wells approved under s. NR 812.09 (4)
where this requirement can be met, a well may be constructey) Greater separation distances may be required for wells requir-
without a variance if it is constructed with a minimum of 20 dng plan approval under s. NR 812.09. Separation distance
morefeet of well casing pipe than is required by ss. NR 812.12 aretjuirements to possible sources of contamination will not be
812.13 and Tables | and Il or with a minimum of 60 feet of wellaived because of property lines. Minimum separating distances
casing pipe provided that the minimum well casing pipe depalne listed in Table A and are as follows:
requirements of s. NR 812.12 or 812.13 and Table | or Il are met.(a) Eight feet between a well or reservoir and a:
This exception does not apply to high capacity, school or waste- 1. Buried gravity flow sanitary or storm building drain having
water treatment plant wells. A well or reservoir is located dowRipe conforming to ch. Comm 84;
slope from a contamination source, regardless of the presence or, Buried gravity flow sanitary or storm building sewer hav-
zck))j(recnec%pf a structure between the well and the contamlnagw pipe conforming to ch. Comm 84;

. .. 3. Watertight clear water waste sump;
1. The ground surface elevation at the well or reservoir is 4. Buried clear water waste drain having pioe conforming to
lower than the elevation at the contamination source, and ch Comm 84: gpip g
2. Surface water that washes over the contamination sourceg " o gravity flow foundation drain;

would travel within eight feet of the well or reservoir, or over the .
well or reservoir. 6. Rainwater downspout outlet;

(c) As far away from any known or possible source of contami- /- Cistern; _ _
nation as the general layout of the premises and the surroundings8. Buried building foundation drain connected to a clear water
allow. waste drain or other subsoil drain;

Note: Section PSC 114.234 C8 requires that a horizontal clearance of at least 3/4 9. Noncomplying pit, subsurface pumproom, alcove, or res-
of the vertical clearance of the conductors, including overhead power lines to oir:
groundrequired by Rule 232 shall be maintained between open conductors and wells. ~ "’
Persons installing wells must comply with this requirement. 10. Nonpotable well;
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11. Fertilizer or pesticide storage tank with a capacity of leskastomeric joints having a standard dimension ratio of 18 or less;
than 1,500 gallons, but only when the well is nonpotable; PVC pipe > 12 diameter, but < 16 diameter shall meet AWWA

Note: For potable wells see par. (d) 1. C905 with elastomeric joints having a standard dimension ratio of
12. Plastic silage storage and transfer tube; 18 or less; Ductile iron pipe shall meet AWWA C115 or AWWA
13. Yard hydrant; C151 having a thickness class 50 or more.
14. Swimming pool, measured to the nearest edge of the b. For sewers <"3diameter, the pipe shall be any rigid pipe
water; or in the ch. Comm 84 “Table for Pipe and Tubing fat# Services
15. Dog or other small pet house, animal shelter or ken@éld Private Water Mains,” including approved ABS, brass, cast
housing not more than 3 adult pets on a residential lot. iron, CPVC, copper (not including type M copper) ductile iron,

galvanized steel, polybutylene (PB), polyethylene (PE), PVC, or
stainless steel pipe.

11. An influent sewer to a wastewater treatment plant;
3. Holding tank; 12. The nearest existing or future grave site in cemeteries;

- - . _— . . 13. Wastewater treatment plant effluent pipe;
4. Buried building drain or building sewer having pipe not - . havi . formi
conforming toch. Comm 84, wastewater sump, or non—watertighh 14. Buried pressurized sewer having pipe not conforming to
clear water waste sumps, ch. Comm 84; or

5. Buried pressurized sanitary building sewer having pipe %S'ThManwe Ioadln%; e e betw ’ and alift st
Conformlng tO Ch Comm 84, ote: e minimum separating distance between a well or reservoir and a litt sta-

- ; tion is based on the presence of a sewer force main at the lift station.

6. Buried gravity manure sewer; . (d) One hundred feet between a well or reservoir and a:

7. Lake, river, stream, ditch or stormwater detention pond or 1. Bylk surface storage tank with a capacity greater than 1,500
a lake or stormwater detention pond, to the edge of the floodway|uding, for both surface or buried tanks, associated buried pip-
in the case of a river or stream or to the edge in the case of a gigfor any solid, semi—solid or liquid product but not including

(b) Twenty—five feet between a well or reservoir and a:
1. Buried grease interceptor or trap;
2. Septic tank;

or stormwater detention basin; those regulated under par. (b) 12. This subdivision includes, but
9. Liquid-tight barn gutter, is not limited to petroleum product tanks, waste oil tanks and pes-
10. Animal barn pen with concrete floor; ticide or fertilizer storage tanks not regulated under par. (a) 11.

11. Buried pressurized sewer pipe conveying manure prolis subdivision does not include septic, holding and manure
vided that the pipe eets ASTM specification D—2241, with stanfeceptiontanks, or liquified petroleum gas tanks as specified in ch.
dard dimension ratio of 21 or less or pressure pipe meeting ffemm 11.

requirements of s. NR 110.13 (6) (f) or 811.62. 2. Ligquid-tight, fabricated manure or silage storage structure,
Note: There is no NR 110.13 (6) (f). in ground or at ground surface;
12. Buried fuel oil tanks serving single family residences, 3. Wastewater treatment plant structure, conveyance or treat-
including any associated buried piping; ment unit; or
13. Discharge to ground from a water treatment device; 4. Dry fertilizer or pesticide storage building or area when
14. Vertical shaft installed below grade used for intake of aimore than 100 pounds of either or both materials are stored;
for a heating or air conditioning system; or 5. Well, drillhole or water system used for the underground

15. Buried sanitary or storm collector sewer serving 4 ptacement of any waste, surface or subsurface water or any sub-
fewer living units or having a diameter of 6 inches or less.  stance as defined in s. 160.01 (8), Stats.;

(c) Fifty feet between a well or reservoir and a: 6. Stormwater infiltration basin;

1. Soil absorption unit receiving less than 8,000 gallons/day, 7. Uncovered storage of silage on the ground surface;
existing, abandoned or alternate, but not including a school soil 8. water—tight silage storage trench or pit; or

absorption unit; 9. Lift station
Note: For school soil absorption units see par. (e); for soil absorption units receiv- , ) .
ing more than 8,000 gallons/day see par. (f) 3. (e) Two hundred feet between a school well and a soil absorp-
2. Privy; tion unit receiving less than 8,000 gallons per day, existing or
3. Pet waste pit disposal unit; abandoned. _ _
4. Animal shelter: (ee) One hundred fifty feet between a well or reservoir and a
; C temporary manure stack.
5. Animal yard; . .
6. Silo: 4 () Two hundred fifty feet between a well or reservoir and a:

. Buried sewer used to convey manure having pipe conform- 1. Manure stack.

ing to ch. Comm 84 that does not meet the specifications in par, 2- Earthen or excavated manure storage structure.
(b); Note: Variances from the separating distances may be granted as specified in s. NR
! o i 812.43 for earthen storage and manure stacks constructed and maintained to the spec-
8. Liquid tight manure hopper or reception tank; ifications of Soil Conservation Standards No. 425 or 312, respectively.

9. Filter strip; 3. Soil absorption unit receiving 8,000 or more gallons per
10. Buried sanitary or storm collector sewer serving moft&y, existing, abandoned, or alternate.

than 4 living units or larger than 6 inches in diameter except that 4. Sludge landspreading or drying area.

wells may be located or sewers installed such that a well is less5. An earthen silage storage trench or pit.

than 50 feet, but at least 25 feet, from gravity collector sewers ¢ | jquid waste disposal system including, but not limited to

smaller than 16 inches in diameter or from force main collectgryreatment pond or lagoon, ridge and furrow system and spray
sewers 4 inches or smaller in diameter provided that withinj@gation system.

50—footradius of the well the installed sewer pipe meets the allow-ote: variance from this separating distance may be granted for treatment ponds
able leakage requirements of AWWA C600 and the requirementsgoons constructed and maintained to an approval granted under ch. NR 213,
for water main equivalent type pipe as follows: 7. Salvage yard.

a. For sewers >"4diameter, but < 16 diameter: PVC pipe 8. A salt or deicing material storage area including the build-
> 4" diameter, but < I2diameter shall meet AWWA C900 with ing structure and the surrounding area where the material is trans-

\‘ .
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ferred to vehicles. This subdivision does not include bagged deic- 1. The nearest edge of an existing, proposed or abandoned

ing material. landfill, measured to the nearest fill area of abandoned landfills,
9. Solid waste processing facility. if known, otherwise measured to the nearest property line;
10. Solid waste transfer facility. 2. The nearest edge of a coal storage area in excess of 500

11. The boundaries of a landspreading facility for spreadif@’s; O
of petroleum—contaminated soil regulated under ch. NR 718 while 3. A hazardous waste treatment facility regulated by the
that facility is in operation. department.

(g) Twelve hundred feet between a well or reservoir and:
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TABLE A

MINIMUM SEPARATION DISTANCE REQUIREMENTS BETWEEN POTABLE OR NONPOTABLE
WELLS, RESERVOIRS, SPRINGS AND POSSIBLE SOURCES OF CONTAMINATION

New installations shall meet the separation requirements in the far—right column. Existing installations shall meet tbe s=paraments in effect at the time of
construction, those in effect at the time of installation of the possible source of contamination, if later, or to theergguadopted on October 1, 1994.

Prior td® Oct. 1975 Oct. 1981 Feb. 1991 After
Source Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 Oct. 1994
Absorption Unit (field), soil 50 50 50 50 50
Air shaft—heating/air conditioning (Vertical, Below None None None None 25
grade)
Animal Barn Pen with Concrete None** 25 25 25 25
Floor (25/20)**
Animal Shelter (not including small None** 50 50 50 50
pet shelter housing 3 or fewer (50/25)**
adult pets)
Animal Yard—Includes Calf Hutch (but not residen- None** 50 50 50 50
tial lot dog kennel enclosing 3 or fewer adult pets)
Barn Gutter—Liquid-Tight None** 25 25 25 25
(25/18)**
Building Overhang (from centerline of well) "2 2 2 2 2
Cemetery Grave Sites None* 100 100 50 50
Cistern 10 10 10 g g
Coal Storage (greater than 500 tons) None* None* None* 1,200 1,200
Composting Site (See Solid Waste Processing Facil- None None None None 250
ity)
Discharge to ground from a Water Treatment Device None None None ' 25 25
Ditch—-Edge of None None None None '25
Doghouse or kennel housing 3 or fewer adult pets on None None None 50 g
residential lot
Downspout Outlet 10 10 10 8 8
Drain—Sewerage (having pipe conforming to ch. 10 8 8 8 8
Comm 84) (Buried)
Drain—Sewerage (not having pipe conforming to ch. 10 25 25 25 25
Comm 84) (Buried)
Drain (any material) (Buried)
Clear Water Waste 10 10 10 g8 g
Building—Foundation 10 10 10 8 8
Building—Foundation—Sewer Connected '15 15 15 8 8
Drillhole used for the underground placement of any None None None None 100
waste, surface water or any substance as defined in s.
160.01 (8), Stats.
Fertilizer or Pesticide, any size Storage Tank (Buried None None None 100 100
tank or surface tank 1,500 gal.)
Filter Strip None None None 50 50
Fuel Oil Tank—Buried None* 100 100 100 100
(25 Allowed (25 Allowed (Including (Including
for Private Res. for Private Res. any associated bur- any associated bur-
Lots Only) Lots Only) ied piping) (25 ied piping) (25
allowed for those allowed for those
serving single family serving single family
residences) residences)
Fuel Oil Tank—Surface None* None* None* 100 100
(>1,500 gallons) (including any associated buried pip-
ing)
Fertilizer or Pesticide (Dry) Storage Area or Building None None None None 100
(more than100 pounds)
Gasoline or Other Petroleum or Liquid Product Tank None* 100 100 100 100
— Buried (not including L.P. tanks) (Including (Including
any associated bur- any associated bur-
ied piping) ied piping)
Gasoline or Other Petroleum or Liquid Product None* None* None* 100 100
Tank—Surface (>1,500 gallons including any associ-
ated buried piping)
Glass Lined Feed Storage Facility (Harvestor—Type None** 25 25 50 50

Silos)
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Prior tod@ Oct. 1975 Oct. 1981 Feb. 1991 After
Source Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 Oct. 1994
Grease Interceptor (Trap) (Buried) '25 25 25 25 25
Hazardous Waste Treatment Facility Regulated by None* None* None* 1,200 1,200
DNR
Holding Tank (Sewage) None 25 25 25 25
Infiltration basin, Stormwater None None None None 100
Kennel on residential lot enclosing 3 or fewer adult None None None 50 8
pets
Kennel, other than above None None None ' 50 50
Lagoon, Treatment (See liquid waste disposal system) — — — — —
Lake Shoreline (Measured to the edge of the floodway None* ' 25 25 25 25
(60 For Schools and
High Cap. Wells)
Landfills (existing, proposed or abandoned) (Distance  None* 400 yards 400 yards 1,200 1,200
to Nearest Fill Area of abandoned landfills if Known;
Otherwise to the Property Line)
Lift Station## ## 100
Liquid Waste Disposal System None 250 250-300 250# 250#
Manure Hopper or Reception Tank—Liquid—Tight None* '75 75-150 50 50
Manure Loading Area None None None None ' 50
Manure Stack None* 100 100-178 250*** 250 "***
Manure Stack,—Temporary None 100 100 250 150
Manure—Storage Structure (Earthen, Excavated or None* 250 250-300 250+ 250 "**x
Non-liquid tight)
Manure Storage Structure (Fabricated, Liquid—Tight) None* 100 100-178 100 100
Manure—Storage Basin—Liquid-Tight Concrete None* 100 150-300 Now in category of  Now in category of
Floor with an Acceptable Drainage Facility Manure Storage Manure Storage
Structure Structure
Mound System (Measured to the toe of the mound) ' 50 50 50 50 50
Nonpotable Well None* None* None* '8 8
Pesticide or Fertilizer (Dry) Storage Area or Building None None None None 100
(More than 100 Pounds)
Pesticide or Fertilizer Storage Tank (not buried)—less ~ None None None '8 8
than 1,500 gallons (distance only for nonpotable
wells)
Pesticide or Fertilizer Storage Tank—Buried tank, any ~ None None None 100 100
size, or surface tank >1,500 gal.)
Pet Waste Pit Disposal Unit None* '50 50 50 50
Pits—Noncomplying None 10 10 8 8
(20 For Schools,
WWTP’s, and High
Capacity—Including
Approved Pits)
Plastic Silage Storage and Transfer Tube None None None ! 8 8
Pond, Stormwater detention (Edge of) None None None None " 25
Pond, treatment (See liquid waste, disposal system)
Privy 50 (Sewage 50 50 50 50
Disposal Units)
Quarry (See s. NR 812.12 (16) for well casing depth
requirements for wells within 1,200 feet of a quarry.)
Reservoir—Noncomplying 10 10 10 8 8
(Cistern)
Ridge and Furrow System (See liquid waste disposal
system)
River or Stream Edge (Measured to the edge of the None* 25 25 25 25
floodway) (60 For Schools and
High Cap. Wells)
Salt or Deicing Material Storage Area (Including None* None* None* 250 250
structure and area surrounding where material is trans-
ferred to vehicles)
Salvage Yard None* None* None* 250 250
Septic Tank 25 25 25 25 25
Sewer (ch. Comm 84 Materials) (Buried)
—Manure/Gravity 8 8 8 25 25
—Manure/Pressurized '8 g 25 25 25
—Sanitary or Storm Building/Gravity '8 8 8 8 8
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Prior tod@ Oct. 1975 Oct. 1981 Feb. 1991 After
Source Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 Oct. 1994
—Sanitary Building/Pressurized '8 25 25 25 25
—Sanitary Collector
(Servings 4 living units or< 6" g 50 50° 50" 25
diameter)
—Sanitary Collector
(Serving > 4 living units or >'6diameter) 8 50 50¢ 50" 50"
—Influent 50 50 50 50 50
—Storm Collector
(= 6" diameter) 8 50 50 50 25
—Storm Collector
(> 6" diameter) 8 50 50 50 50
Sewer (not ch. ILHR 84 Materials) (Buried)
—Manure/Gravity 25 25 25 25 25
—Manure/Pressurized 25 50 50 50 50
—Sanitary Building/gravity 25 25 25 25 25
—Sanitary Building/Pressurized 25 25 25 25 50
—Storm Building 25 25 25 25 8
—Sanitary Collector 50 50 50 50 50
—Storm Collector 25 50 50 50 50
—Influent 50 50 50 50 50
Shoreline—Lake, River or Stream (Measured as indi- None* 25 25 25 25
cated in sub. (4) (b) 7.) (60 For Schools and
High Capacity Wells)
Silage Storage, Earthen Trench or Pit None* 100 100- 178 250 250
Silage Storage Structure (Fabricated liquid—tight) (In— None None None None 100
ground or surface)
Silage Storage—Surface, Uncovered None None None None ' 100
Silage Storage Tube (Plastic) None None None '8 8
Silo With Pit None** 50 50 50 50
Silo Without Pit But With Concrete Floor and Drain None** '25 25 50 50
Single application landspreading of petroleum— 250
contaminated soil
Sludge Landspreading or Drying None* 200 200 250 250
Soil Absorption Unit & 8,000 gal/day, includes alter- 50 50 50 50 50
nate unit) (200 for schools as (200 for schools) (200 for schools)
of 1978)
f - o it 50 50 50 250 250
iggrﬁjkz)srgg)uon Unit (= 8,000 gal/day, existing or (200 for schools as
of 1978)
Solid Waste Processing Facility (Including compost- None None None None 250
ing facilities)
Solid Waste Site (Distance to Nearest Fill Area or Pro-  None 400 yards 400 yards 1,200 1,200
posed Fill Area If Known; Otherwise to the Property
Line)
Solid Waste Transfer Facility None None None None '250
Spray Irrigation Waste Disposal Site (See liquid waste
disposal system)
Stormwater detention pond or basin None None None None ' 25
Stormwater infiltration basin None None None None '100
Sump—Watertight clear water None None None '8 8
Sump—Wastewater (Watertight) None* '8 8 25 25
(form. cast—iron equiv.)
Sump—Wastewater (not watertight or equiv. to cast None* 253 25 25 25
iron)
Swimming Pool (from edge of water) None* '25 25 25 8
(Below ground) (Below ground) (Below ground) (above or below
ground)
Temporary Manure Stack None 100 100 250 150
Wastewater Treatment Plant Effluent Pipe None None None ' 50 50
Wastewater Treatment Plant Structure, Conveyance or None* None 150 100 100

Treatment Unit
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Prior td® Oct. 1975 Oct. 1981 Feb. 1991 After
Source Oct. 1975 to Oct. 1981 to Jan. 1991 to Oct. 1994 Oct. 1994
Well approved for underground placement of any None None None None 100

waste, surface water or any substance as defined in s.
160.01, Stats.

Yard Hydrant None 10 10 8 8

° Theminimum separating distance between a well and a collector sewer senaqgproved ABS, brass, cast iron, CPVC, copper, (not including type M copper), duc-
morethan 4 living units or larger than 6 inch diameter is 50 feet regardless of whettileriron, galvanized steel, polybutylene (PB), polyethylene (PE), PVC, or stainless
the well or the sewer was installed first. However for such sewers less than 16—istetel pipe.
diameterwells may be located or sewers installed such that a well is less than 50 feet* “None” Although there were no minimum separation distances required by the
but at least 25 feet from gravity collector sewers smaller than 16 inches in diameteraatebetween these possible sources of contamination and a well or reservoir prior to
from force main collector sewers 4 inches or smaller in diameter provided that with®75, and in some cases, prior to 1981, it is strongly recommended that the present
a 50-foot radius of the well the installed sewer pipe meets the allowable leakagdard minimum separation distance requirements be met whenever possible.
requirements of AWWA C600 and the requirements for water—main equivalent type* Distanceswere developed under the Public Health Service Grade A Milk Ordi-
pipe as follows: nance and have been used by the department of agriculture, trade and consumer

- ] @ i . protection field inspectors.
For sewerg 4 diameter, but < _16d|ameter. ) *** Variances from these separating distances may be granted for earthen manure

° PVC pipe 4 diameterbut <12" diameter shall meet AWWA C900 with elas- storage and temporary manure stacks meeting specifications of Soil Conservation
tomeric joints having a standard dimension ratio of 18 or less; Service Standards No. 425 and 312, respectively.

° PVC pipe> 12' diameter, but < 6 diameter shall meet AWWA C905 with # Variancesrom this minimum separating distance may be granted for treatment
elastomeric joints having a standard dimension ratio of 18 or less. ponds or for storage or treatment lagoons constructed and maintained to the require-

° Ductileiron pipe shall meet AWWA C115 or AWWA C151 having a thicknessnents of an approval granted under ch. NR 213.
class 50 or more. ## After Feb. 1, 1991 and prior to October 1, 1994 the minimum separating dis-

— For sewers <'3 diameter, the pipe shall be any rigid pipe in the ch. Comm &&ncebetween a well or reservoir and a lift station is based on the presence of a sewer
“Table for Pipe and Tubing for Water Services and Private Water Mains,” includifigrce main at the lift station.

@ There are several code revisions prior to 1975. The dates of these revisions and the minimum separating distancesweere as foll

Source April 24, 1936 March 1939 July 1951 April 10, 1953 May 1, 1971

Building Overhang 2 2 2 2 2
Cistern None None 10 10 10
Downspout None None 10 10 10
Drain

—Building Foundation 10 10 10 10 10

—Sewer Connected Building Foundation "10 10 15 15 15

—Clear Water None None 10 10 10

—Cast Iron (With Lead Joints) 10 10 10 10 10
Grease Trap (Watertight) None None '25 25 25
Septic Tank None None 25 25 25
Sewage Disposal Unit None None '50 50 50

(Absorption Field)
Sewer

—Cast Iron (With Lead Joints) 10 10 8 8 8

—Not Cast Iron or equivalent 25 25 25 25 25

© l(-lci)stc()?)/:(a)cg Rggiitzer,a f%nilgryt b1)9191,5 N07. 45%, 2%21—31—?01); am. 31% 3(b)((11-), {2)tw descriptions or sketches of well construction, geology, pump
(f) 6,10 8., (g) 1. and Table A, or. (1) (¢). (4) (a) 14. and 15.. (b) 14. and 15., (c) ristallatlon, plumbing, possible contamination sources, property

and 15., (d) 4. to 9. and (ee), r. (4) (b) 8., Register, September, 1994, No. 465 kgrundary, water use and, water sample results, depending on the
10-1-94; corrections made under s. 13.93 (2m) (b) 7., Stats., Register, Septe ple of application.

1994,No. 465 correction in (4) (d) 1. made under s. 13.93 (2m) (b) 7., Stats., Regis- .

ter, September, 1996, No. 489;(d) (f) 11., am. @ble A, Register, December, 1998,  (3) PLANS AND SPECIFICATIONPREPARATION. Plans and specifi-

No. 516, eff. 1-1-99; corrections made under s. 13.93 (2m) (b) 7., Stats., Regigtgtions for a school water system shall be submitted by a regis-
December, 1998, No. 516. . . . .
teredprofessional engineer or well driller for wells, and by a regis-

NR 812.09 Department approvals. (1) Reviewperiop. tered professional engineer or pump installer for pumps,
Unless another time period is specified by law, the departméligcharge piping, storage tanks and controls. Plans and specifica-
shallcomplete its review and make a determination on all applidéens for a wastewater treatment plant water system shall be sub-
tions for licenses or approvals within 65 business days affitted by a registered professional engineer, by a well driller for
receipt of a complete application. Incomplete applications will §8e well or a pump installer for the pump. If construction or instal-
returned. The start of the 65 day review period will not begin uni@tion of a water system described in this subsection has not com-
a complete application is received by the department. All requegtgnced within 2 years of approval date, the approval is void.
for approval shall be in writing, except that for situations that (4) APPROVALS REQUIRED. Prior department approval is
require immediate response, an approval may be requested meguired for the activities described in this subsection. When
bally and an advanced verbal approval may be granted by tleemed necessary and appropriate for the protection of public
department and followed up with a written confirmation. safety, safe drinking water and the groundwater resource, the

(2) APPROVAL APPLICATION AND SUBMISSION. The property department may specify more stringent well location, well
owner or lessee shall obtain a written approval from the deparonstruction or pump installation specifications for existing and
ment.When an application is submitted by someone other than fhr@posed high capacity, school or wastewater treatment plant
owner of the subject property, the owner or authorized agent shedlter systems requiring approval by this subsection tansgs-
sign the application. Application information, outlines or formgems approved by variance. Approval by the department does not
may be obtained from the department. Applications shall providglieve any person of any liability which may result from injury
information regarding the owner’s and operator’s name, addregssdamage suffered by any other person. In addition, failure to
and firm name, if applicable, and any other information requesteamply with any condition of an approval or the construction,
by the department. The department may request, but is not limitedonstruction or operation of any well or water system in viola-
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tion of any statute, rule or department order shall void the (h) The use of the Halliburton grouting methods or the grout

approval. Approval is required for: displacement grouting method as described in s. NR 812.20 (3)
(@) The construction, reconstruction, or operation of a high), (f) and (g) for wells when the upper enlarged drillhole is more

capacity well or well system, including dewatering wells. Athan200 feet deep or when drilling mud or bentonite slurry has not

application for a high capacity well or well system approval shdlpencirculated up to the ground surface in the annular space prior

include, for every well, the location, construction or reconstrué® grouting.

tion features, pump installation features, the proposed rate of(i) The development of a spring for use as a potable water sup-

operation and the distance to nearby public utility wells, gy as provided in s. NR 812.25.

defined in s. 196.01, Stats. (i) The construction or reconstruction of a pit as provided in
1. The department may deny approval, grant a limited NR 812.36 or in s. NR 812.42 (2).

approval or modify an approval under which the location, depth, (k) The installation of a hung well casing pipe or a hung liner.

pumping capacity or rate of flow and ultimate use is restricted SO(L) The use of well drilling aids and additives, grout, sealing

that the supply of water for any public utility, as defined by g, ‘or \vell abandonment materials and additives and well rehabi-
196.01, Stats., will not be impaired. Reduced availability "\ﬁation materials.
a -

groundwater to a public utility well may be indicated when c . .
culations using estimated values for aquifer characteristics re nc])' TheN%)résltguzczon or reconstruction of a dug well as pro-
in 10 or more feet of water level drawdown in the public utilit edin s. . .
well based on 30 days of continuous pumping from the proposed(n) Well casing pipe testing procedures. .
high capacity well or well system. The departmreay also deny ~ (0) The use of pitless adapters, pitless units, above ground dis-
approval or condition an approval if the proposed or actual welarge units, vermin—proof caps and seals and any treatment
location,well construction or pump installation features or the ugfiuipment to be installed directly in a well. The department may
of the well does not meet, at the time of application, the specifigohibit the use of any water supply equipment if the department
tions of this chapter for new well construction and pump installfinds there is substantial evidence that the equipment poses a sig-
tion or water use. nificant hazard to safe drinking water or the groundwater. The
2. When an owner or operator relinquishes control of tiepartment shall state its findings and conclusions in writing to
operation of a high capacity well or well system, a new apprO\IHP manufacturer, the licensed well drillers or pump installers, or
shall be obtained by the new operator, owner or lessee befgéh, and the industry representatives including the Wisconsin
operation of the high capacity well or well system is Continued/'\:gtirs\sl,ggigtsiggcﬁﬂoene?fg?:tticg \c,i\gfec%rflstlr?epplﬂwi l;?igry\\l:/}illll i:{’/g"‘;‘
3. The owner or operator of a high capacity well or well sys- : : -
tem shall submit pumpage and well water level reports to t eTonfth derllay for any we:I casing pipe product or a 12 month
department on department forms at the time periods indicated y for Ot_ er wat(_er supply equipment. )
the department. (p) The installation of a pressure tank with a volume greater
4. Emergency approval for a high capacity well or well sy§Ijan 1,000 _gallons._ . .
tem may be granted when fire hazard, imminent crop damage ofd) The installation of a heat exchange or cathodic protection
other similar emergency requires if the department determirfifglhole.
that the high capacity well or well system proposed will not (r) The continued operation of a well or drillhole that meets the
adversely déct or reduce the availability of water to a public utilcriteria in s. NR812.26 (2) that requires permanent abandonment
ity, as defined in s. 196.01, Stats. of the well or drillhole.
5. High capacity test drillholes may be constructed without () The development of surface water for use as a potable water
approval to test for aquifer yield to determine if a high capacigupply.
well or well system is feasible. The well casing pipe for such test(t) Noncontinuous—slot well screens as specified in s. NR
drillholes shall not exceed 6—inch diameter unless the well drill@t2.13 (1) (e).
notifies the department. H|gh CapaCIt_y test drl||h0|e_S may be test(v) The use of a nonpressure storage vessel other than a surge
pumped at a rate of 70 gallons per minute or more if the test dgggk.

not last more than a total of 72 hours. After testing, the drillhole (W) The construction or reconstruction of a well on a

; h property
shall beabandoned according to the requirements of s. NR 81226 is isted on the department's geographic information system
or shall be converted, with approval, to a high capacity well

I hich h . t this ch gistry of closed remediation sites.
well system which meets the requirements of this chapter or ¢ ote: The Department of Natural Resource’s GIS Registry of Closed Remediation

NR 811 and of any approved plans and specifications. Sitescan be found at http:/wwudlnr.state.wi.us/g/aw/ir on the DNR's internet site.
Note: State v. Michels Pipeline Construction, I8 Wis.2d 278, 217 N.W.2d 339 Information that appears on the GIS Registry of Closed Remediation Sites can also

(1974) established that the doctrine of reasonable use applies to property right3eiaccessed by calling the nearest regional DNR office.

groundwater. Persons adversely affected by the operation of espigbity wellor (5) ApPROVAL VERIFICATION. A well driller, well constructor,

well system may take action against the operator or owner of the high capacity . .
or well system. ‘%eﬂlmplnstaller or contractor shall obtain a copy of the approval for

(b) The construction, reconstruction or operation of a schddy activity identified in sub. (4) prior to the initiation of any work
or wastewater treatment plant well or water system. on a well, pump installation or water system. When necessary and

(c) Installation of water treatment devices or chemical additi@ﬁﬁé?pgﬁ:ﬁﬂﬁ S?ael?;rtor?igtnrtnrggtgrrﬁgtiﬁizilgtrgz{fggﬁl\@l E)c;%;/;ell
to a well or water system as specified in s. NR 812.37. !

: - ; obtaining a written copy of the approval provided the conditions
(d) A variance from any provision of this chapter. of the approval are complied with.

(€) The construction of a granite or other crystalline bedrock (g) perwit veriFicaTion. A well driller, well constructor,
well with less than 40 feet of well casing pipe. ~ pump installer or contractor shall obtain required permits from
(f) The construction or reconstruction of a well located in degounties authorized to administer this chapter under ch. NR 845.

ignated special well casing pipe depth areas. History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (4) (intro.), (a) L.,
Note: A list of these special well casing pipe depth areas is available from t68 (1), (5) and (6); cr. (4) (u) and (v), Register, September, 1994, No. 465, eff.
department. 10-1-94; corrections made under s. 13.93 (2m) (b) 7., Stats., Register, September,

: : 4, No. 465; r. (4) (u), Register, September, 1996, No. 489, eff. 10-1-96; CR
(9) The construction of a well open to both an unconsolidatggr'y11: ¢ (4)'w), Register October 2001 No. 550, ff. 11-1-01; correcion to (6)

formation and a bedrock formation. made under s. 13.93 (2m) (b) 7., Stats.

Register, July, 2002, No. 559



136-1 DEPARTMENT OF NATURAL RESOUCES NR 812.11

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

Subchapter Il — New Well Construction and well constructor shall pay all costs for bringing the well into com-
Reconstruction pliancewith this chapter,including abandonment costs, other than
those costs that would have been charged for an initial complying
NR 812.10 Well driller and well constructor require- construction.

ments. (1) License. Well drillers shall hold a valid Wisconsin  (9) ProsLEMWELLS. The well driller or well constructor shall
well drilling license. The name of the well driller and the well drilreturn to the well site to attempt to correct problems when a pota-
ling license number shall be displayed on all well drilling rigs usesle well produces bacteriologically unsafe water; when a well pro-
in the construction of wells. The letters and numbers shall begaicessandy or turbid water; or when failure of the well occurs due
least 2 inches in height with at least 1/4 inch wide brush stroke.a caving or sloughing formation. The well driller or well
The identification shall have a sharp color contrast with the bagenstructorishall return within 90 days after the well is completed
ground on which it is applied. The identification shall remain le@r 30 days after the well is placed in service, whichever is longer.
ible. If noncomplying construction was not the cause of the problem,
(2) LocaTion. Well drillers and well constructors shall bea fee may be charged by the well driller or well constructor for cor-
responsible for proper location of a well. Wells shall be locateelctive work.
in sanitary locations and meet the separation requirements Speci10) NoTIFICATION OF CONTAMINATED WELLS. Well drillers and
fied in s. NR812.08. Separation distance requirements to possibigell constructors shall notify the well owner if the well driller or
sources of contamination will not be waived because of propetill constructor becomes aware that the water from the well con-
lines. Wells may not be constructed within 1,200 feet of a landfilins contaminates in excess for the primary drinking water stan-
site without a variance. Variances from location requiremerdards in ch. NR 809.
requireapproval. Well drillers and well constructors shall contact 11) COMPLETION OF THE WELL. The well driller or his or her

the diggers hotline not less than 3 business days prior to constryglant shall collect a water sample, using his or her test pump, the
ing or reconstructing a well on a property. If the property {gell owner’s pump, air—lift equipment or a bailer, from any new
located within the service area of a municipally owned water sy§-newly reconstructed potable well within 30 days of completion
tem, the well driller orlwell constructor ;hall contact the deparéhd have the sample analyzed for coliform bacteria at a laboratory
ment before constructing or reconstructing a well, to determin&:frtified by DATCP for bacteriological analysis of potable water
the property on which the well is or will be located is listed on théyq having an agreement with the department for submission of
department's geographic information system registry of closggpies of lab result forms. The department recommends that the
rel\rlrt])teeq!rig%r; S;Irttiiht of Natural Resource’s GIS Registry of Closed Remediatisalmple also be analyzed for nitrate. The well driller or well
Sitescan be four?d at http://wwdnr.state.wi.us/araw/rr or?theyDNR’s internet site. SBnSIrUCthSha” disinfect, flush and seal the well. The We'! df'”er
Information that appears on the GIS Registry of Closed Remediation Sites can &8&ll furnish a water sample result to the well owner within 10
be accessed by calling the nearest regional DNR office. days of the well driller’s receipt of the result. The well driller or
(3) EQuIPMENT AND MATERIALS.  Well drillers and well well constructor shall submit a well construction report to the well
constructorshall be adequately equipped to comply with the wellwner and to the department within 30 days following the date of
construction requirements of ss. NR 812.11 to 812.16 and Tabhesll completion.
I-IV. All materials installed in a well shall be new, unused and Note: The well driller or agent is required to have the water sample analyzed for
approved for use, except as specified ins. NR 812.26 (5) teria. However, in some areas of Wisconsin the useable aquifer is contaminated
departmentmay prohibit the use of anv material or equipment tht roughoutts entire vertical extent, so it may not be possible to obtain a bacteriologi-
p y p y quip Ily safe water sample.

poses a significant hazard to public health, safe drinking water oRistory: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (5), (9) and (11),
groundwater. Register, September, 1994, No. 465, eff. 10-1-94; corrections made under s. 13.93
. (2m)(b) 7., Stats., Register, September, 1994, No. 465; CR 00-111: am. (2), Register
(4) ConsTrucTIONMETHODS. Well drillers and well construc- October 2001 No. 550, eff. 11-1—-01.

tors shall comply with this chapter in the construction and recon-

struction of all wells. Adequate protection shall be provided for NR 812.11 Well construction equipment & materi-

the top of the drillhole and the top of the well casing pipe to prals. (1) ADEQUACY oF EQuIPMENT. Well drillers and well

vent surface contamination from entering the well duringlttie  constructors shall be adequately equipped to enable him or her to

ling operation and when the driller is not at the drilling site. Weltlly comply with all legal requirements applicable to any well

construction methods are depicted in figures 51 to 75. construction, reconstruction or well abandonment undertaken by
(5) SPECIAL CAsINGAREAS. Well drillers and well constructors him or her.

shall comply with the well casing pipe depth requirements in spe-(a) Drill bits. The diameter of drill bits shall be within 1/4

cial well casing pipe depth areas established by the departm@irihe diameter of any drillhole to be constructed. A drill bit more

where aquifers have been contaminated or in other special argzn 1/4 smaller in diameter than the diameter of an upper

A list of the special well casing pipe depth areas and the speéialarged drillhole to be constructed, may not be worked around

casing pipe depth requirements may be obtained from the depaithin the drillhole to construct the specified diameter of the dril-

ment. lhole.
Note: In some of these special casing areas, wells are approved by the departmenth) Conductor (tremie) pipesAny conductor (tremie) pipe
on a case by case basis. There are other areas where special well construction regui for grouting shall meet the requirements of s. NR 812.20 (2)

ments are necessarjhese areas include sites on the department’s geographic infgy=
mationsystem registry of closed remediation sites, as identified in s. NR 812.12 ( .

(6) GROUTING AND SEALING. Well drillers and well construc-  (¢) Mud balances.When rotary drilling mud and cuttings or
tors shall be responsible for completing all grouting and sealinkgy slurry are used to seal the annular space of a well as specified
requirements using the mixtures and methods of s. NR 812.B9.Tables | and Il, a mud balance shall be used to determine that
Grouting methods are depicted in figures 11 to 18. the mud weight is at least 11 pounds per gallon.

(7) DeEVELOPMENT AND TEST PUMP. Well drillers and well (d) Test pumpsA test pump shall be used to perform a well
constructors shall, upon completion of the well, develop and tgstld test upon completion of the well. A well yield test may be
pump the well according to s. NR 812.22. The well shall m®nducted using air—rotary equipment.
pumpedand developed until the water is practicably clear and free (2) MareriaLs. All materials permanently installed in a well
of sand, and until a stable pumping water level is establishedshall be new, unused and approved for use except as specified in

(8) NoncowmpLYING WELLS. When a well driller or well s. NR 812.26 (5). Lead compounds used to lubricate and seal drill
constructor has constructed a well not initially located atem joints or any equipment entering a well may not be used.
constructed in compliance with this chapter, the well driller dvlaterials containing lead having a lead content greater than 8%

Register, July, 2002, No. 559
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by weight, may not be installed in a well. Component parts oéquest.

manufactured products containing lead shall not have a lead cotistory: _ Cr. Register, January, 1991, No. 421, eff. 2-1-91; corrections made
tent of more than 5% of the total product weight. “Lead wool” ¢f'9¢" S 13:93 (2m) (b) 7., Stats., Register, September, 1994, No. 465.

other products containing more than 8% lead may not be used aglR 812.12 General drilled type well construction

seals in the bottom of an open—ended well casing pipes orreguirements. (1) Every well shall be planned and constructed

screens terminating in coarse formations. so that it:
(a) Well casing pipeWell casing pipe and liner pipe shall meet (&) Will be adapted to the geologic and groundwater conditions
the requirements of s. NR 812.17. of the proposed well site to ensure full utilization of every natural

b) Dri h Wh I . ine is dri dri protection against contamination of the water bearing formation
(b) Drive—shoes.When a well casing pipe is driven, a V€4 formations and to exclude possible sources of contamination.

s_hoe shall k_)e welded or threaded to the _bottom of the well casmg(b) Should produce bacteriologically safe water,
plpeaccordlng t0s. NR 812.12 (5). CO”P“ngs may not be used fOF\Iote: In some areas of Wisconsin the useable aquifer is contaminated throughout
drive—shoes. Whethe upper enlarged drillhole extends 20 feet ais entire vertical extent. In such areas, it may not be possible to obtain bacteriologi-
more into bedrock and the annular space is cement grouted befafgsafe water. _

the lower drillhole is constructed, the use of a drive—shoe is (¢) Will provide an adequate and contaminant free water sup-
optional. p? , where the natural geologic and groundwater conditions

. allow.
(c) Gravel packs.Gravel packs shall meet the requirements of (d) Will conserve groundwater.

s NR 812.16. ) (e) Will allow reconstruction, when necessary.
(d) Screens. Screens shall meet the requirements of s. NR%

db | hibited 2) The construction of drilled wells shall comply with:
812.13 (1) (). Lead bottom seals are prohibited. Brass screen a) The general and specific requirements outlined in ss. NR

may not have a lead content of more than 8%. 812.13 to 812.16:
(e) Packers. Packers shall comply with s. NR 812.13 (1) (¢) (b) The well casing pipe requirements of s. NR 812.17; and
4. Lead packers are prohibited. (c) The requirements of Table | or Il for low capacity potable

(f) Centering guidesCentering guides or drive shoes used agells, except school or wastewater treatment plant wells, but
centering guides shall be installed in well casing pipe in bedrogieluding noncommunity wells and nonpotable wells, or
wells as specified in s. NR 812.14 (1) (f). (d) The requirements of Tables Il and IV for potable high
(g) Drilling aids. Only approved drilling aids may be used irf@Pacity, wastewater treatment plant and school wells.

. . . ., . Note: The requirements of Tables |I-IV are based on the geologic formation
well construction and reconstruction. Approval of drilling aids igncountered at or near the ground surface, the geologic formation in which the well

based on, but not limited to toxicity, groundwater contaminatioer_rlrr]]inlates, thg type gf grillirllgfmebthgd used,”the dgp;]h to which thelum)ﬁr enlarged
H H H H ole extends into bedrock, for bedrock wells, and the static water level for uncon-

potentlal anq _eXpe(_:tEd_ eﬁeCt!Veness of the materials. A list gglfidated formation wells. For specific requirements relating to percussion method

approved drilling aids is available from the department up@filing and rotary method drilling, see ss. NR 812.13 and 812.14, respectively.

Register, July, 2002, No. 559



TABLE I.

DRILLED UNCONSOLIDATED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR POTABLE AND NON-POTABLE LOW CAPACITY WELLS
(EXCEPT SCHOOL AND WASTEWATER TREATMENT PLANT WELLS) AND NON-POTABLE HIGH CAPACITY WELLS

UPPER ENLARGED DRILLHOLE REQUIREMENTS

SCREEN
REQUIREMENTS
(ONLY REQUIRED

casing pipe; or
2" largerin
diameter than
the nominal
diameter of the
well casing pipe
if steel pipe
assembled with
welded joints &
the annular
space sealing
material is
placed using an
approved pres-
sure method.
The full diame-
ter of the dril-
Ihole shall be
maintainedby a
properly sized
bit or by tempo-
rary outer cas-
ing.

the ground surface
with clay or
sodium bentonite
slurry during driv-
ing of the steel
well casing pipe.
When temporary
outer casing is
used, it shall be
pulled during or
following sealing
of the annular
space.

is used; to the
depth of well
casing pipe set-
ting when ther-
moplastic well
casing pipe is
used

WELL CASING PIPE ANNULAR SPACE SEALING FOR WELLS THAT
NEAR PERCUSSION METHODS ROTARY METHODS REQUIREMENTS REQUIREMENTS PUMP SAND)
SURFACE METHOD MIN. DIAMETER
GEO- OF METHOD
LOGIC METHOD OF KEEPING THER- OF
MATERI- MINIMUM KEEPING MINIMUM MIN. HOLE MIN. MO- MIN. PERCUSSION | ROTARY PLACE-
LINE ALS DIAMETER HOLE OPEN DEPTH DIAM. OPEN DEPTH | STEEL | PLASTIC DEPTH METHODS METHODS TYPE MENT
A Caving None required | Temporary outer | None required | 2" largerin | Circulated | To the 2" 4" Whatever | None if steel Neat cement| Continu- | Bail-down,
material of | with steel well casing when ther- | when steel well | diameter than| drilling depth of is greater: | well casing pipe | grout or dril- | ous Slot | pull-back
any kind casing pipe. 4 moplastic well casing pipe is the nominal | mud to the well 25 deep; is driven from ling mud or (telescop-
(usually larger diameter | casing pipe is used, but to the | diameter of | maintain casing or 10 the ground sur- | and cuttings. | approved: | ing),
sand) down | than nominal used; or when an | bottom of any the well cas- | drill hole at | pipe set- below face. When an | If drilling See NR | wash—
to 10 feet or| diameter of well | upper enlarged non-caving ing pipe, but | full diame- | ting. static water | upper enlarged | mud and 812.13 down or
more. casing pipe, if drillhole is layer or to the only with ter. level; and | drillhole is cuttings is 1) (e). jetting
oneis constructed for 20 depth, steel pipe such that constructed, the | used, it shall | for method.
constructed for | any reason when | whichever is the | assembled pump annular space have a mud | accept- The screen
any reason; or if | steel well casing | lesserif oneis | with welded intake is shall be sealed | weight of at | able may also
the well casing | pipe is used. constructed for | joints, other- set at least | with neat least 11 screen be perma-
pipe is thermo- | Drillhole shall be | any reason. To | wise 4 5" above cement grout; or | pounds per | materials. | nently
plastic; or 2 kept filled up to the depth of well | larger in the bottom | clay or sodium | gallon. Louvered, | attached to
larger in diame- | within 10 feet of | casing pipe set- | diameter than| of well bentonite slurry shutter— | bottom of
ter than the the ground surface ting when ther- | the nominal casing with a mud type the string
nominal diame- | with clay or moplastic well diameter of pipe, & weight of at screens | of well
ter of the well sodium bentonite | casing pipe is the well cas- pump does | least 11 pounds maybe casing pipe
casing pipe if slurry during driv- | used. (Starter ing pipe. not break | per gallon — used for | and setin
steel casing pipe| ing of steel well drillholes 10 suction Only sodium gravel- the upper
is assembled casing pipe. When| deep or less under nor- | bentonite slurry pack well | enlarged
with welded temporary outer | need not meet mal operat- | or clay slurry (as construc- | drillhole.
joints and the casing is used, it | the requirements ing condi- | specified above) tion as
annulars pace | shall be pulled for upper tions. when thermo- specified
sealing material | during or follow- | enlarged dril- plastic well cas- ins. NR
is placed with an| ing sealing of the | lholes.) ing pipe is used. 812.16
approved pres- | annular space. 3).
sure method.

B. Non—caving | Upper enlarged | Temporary outer | To the bottom of | Same as Same as Same as 2" 4" Same as Same as above. | Same as Same as | Same as
material of | drillhole is casing when the | any non—caving | above. above. above. above. above. above. above.
any kind in | required.*4' thermoplastic well | layer or to the
the top 10 | larger in diame- | casing pipe is 20 depth,

(usually ter than the used. Drillhole whichever is the
clay, silt or | nominal diame- | shall be kept filled | lesser when stee
hardpan). | ter of the well up to within 10 of | well casing pipe
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TABLE 1.

DRILLED BEDROCK WELL CONSTRUCTION REQUIREMENTS FOR POTABLE AND NON-POTABLE LOW CAPACITY WELLS (EXCEPT SCHOOL AND
WASTEWATER TREATMENT PLANT WELLS) AND NON-POTABLE HIGH CAPACITY WELLS

UPPER ENLARGED DRILLHOLE REQUIREMENTS WELL CASING LOWER DRILLHOLE
PIPE REQUIRE- | ANNULAR SPACE SEALING REQUIREMENTS
DEPTH PERCUSSION METHODS ROTARY METHODS MENTS REQUIREMENTS (IN' BEDROCK)
TO NEAR METHOD METHOD
FIRM SURFACE METHOD OF OF OF
BED- GEOLOGIC MINIMUM KEEPING MINIMUM MIN. KEEPING MIN. MIN. MIN. PERCUSSION ROTARY MIN. CUTTINGS
LINE | ROCK | MATERIALS DIAMETER HOLE OPEN DEPTH DIAM. HOLE OPEN | DEPTH | DIAM. | DEPTH METHODS METHODS | DIAM. REMOVAL
C. 40 feet | Caving mate- | Upper enlarged dril- | Upper enlarged | Upper 2" larger in | Circulated To the 6" Toa Drilling mud Drilling mud | 6", but | Air or an
or more; | rial of any Ihole not required; if | drillhole not enlarged dril- | diameter drilling mud to | top of firm seat | and cuttings and cuttings | not less | approved
30 feet | kind (usually | one is constructed for] required; tempo-| Ihole not than the maintain the | firm in bed- | with a mud with a mud | than the | foam, by bail-
or more | sand) any reason, it shall bg rary outer cas- | required; to nominal drillhole at full | bedrock, rock. weight of at weight of at | inside ing, or by cir-
for 4" larger in diameter | ing pipe if one | the bottom of | diameter of | diameter. but not least 11 pounds | least 11 diameter | culated dril-
sand- than the nominal is constructed | any non—cav- | the well less than per gallon or pounds per | of the ling mud.
stone diameter of well cas- | for any reason. | ing layer or to | casing pipe, the cas- neat cement gallon or well
ing pipe; or 2 larger | The drillhole the 20 depth, | but only ing grout; except neat cement | casing
in diameter than the | shall be kept whichever is | with casing depth. only neat grout; except| pipe.
nominal diameter of | filled up to the lesser if pipe cement grout if | only neat
the well casing pipe iff within 10 feet of | one is assembled the upper cement grout|
steel pipe is the ground sur- | constructed for| with enlarged dril- if the upper
assembled with face with clay or| any reason. welded Ihole extends enlarged
welded joints & the | bentonite slurry joints, more than 5 drillhole
annular space sealind during driving otherwise into bedrock. extends
material is placed of the perma- 4" larger in more than 5
using an approved nent well casing diameter into bedrock.
pressure method. pipe. Temporary than the
outer casing nominal
shall be pulled diameter of
during or fol- the well
lowing sealing casing pipe.
of the annular
space.
D. 40 feet | Non—caving 4" larger in* diameter| The upper To the bottom | Same as Circulated To the 6" Same as| Same as above.| Same as 6", but Same as
or more; | material of than the nominal enlarged dril- of any non— above. drilling mud to | top of above. above. not less | above.
30 feet | any kind in the| diameter of well cas- | Ihole shall be caving layer or maintain the | firm than the
or more | top 10. (usu- | ing pipe; or 2 larger | kept filled up to | to the 20 drillhole at full | bedrock, inside
for ally clay, silt in diameter than the | within 10 feet of | depth, which- diameter. but not diameter
sand- or hardpan). nominal diameter of | the ground sur- | ever is the less than of the
stone the well casing pipe iff face with clay or| lesser. the cas- well
steel pipe is bentonite slurry ing casing
assembled with during driving depth. pipe.
welded joints and the| of the well cas-
annular space sealing ing pipe.
material is placed
using an approved
pressure method

* An upper enlarged drillhole is not required when approved granular (8—mesh) bentonite is either mounded around thevielpaafsing pipe during driving, or is placed in a starter drillhole during driving.

Continued on next page
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DRILLED UNCONSOLIDATED FORMATION WELL CONSTRUCTION REQUIREMENTS FOR

TABLE III.

TREATMENT PLANT WELLS

POTABLE HIGH CAPACITY, SCHOOL AND WASTEWATER

UPPER ENLARGED DRILLHOLE REQUIREMENTS

WELL CASING PIPE

SCREEN REQUIREMENTS

CASING ANNULAR SPACE SEALING (ONLY REQUIRED FOR
NEAR PERCUSSION METHODS ROTARY METHODS REQUIREMENTS REQUIREMENTS WELLS THAT PUMP SAND)
SURFACE METHOD OF METHOD OF PERCUS- METHOD OF
GEOLOGIC KEEPING MIN. KEEPING MIN. MIN. SION ROTARY TYPE / PLACE-
LINE | MATERIALS | MIN.DIAM. | HOLE OPEN | DEPTH | MIN.DIAM. | HOLE OPEN | DEPTH | DIAM. | MIN.DEPTH | METHODS METHODS MATERIAL MENT
G. Caving mate- | 3" largerin Temporary 60 3" largerin Circulated dril- | To the 4" Whatever is Neat cement | Neat cement | Continuous Bail-down or
rial of any kind | diameter than | outer casing diameter than | ling mud to depth of greater:60 groutonly, groutonly, slot, V-shaped | Pull-back(tele-
(usually sand) | the outside which shall be the outside maintain dril- | well cas- depth; or 20 placed by using| placed by using] wound—-wire scoping)
diameter of the | removed dur- diameter of the | Ihole at full ing pipe below static an approved an approved wrap on arod | method. The
well casing ing or follow- well casing diameter. setting. water level; pressure pressure base type./Of | screen may
pipe or the out-| ing grouting of pipe or the out- andsuch that | method as spe-| method as spe-| stainless steel, | also be perma-
side diameter | the annular side diameter the pump is set| cified by NR cified by everdur, monel | nently attached
of the casing space. The dril of the casing at least 5 812.20. NR812.20. or brass. to the bottom
couplings (if Ihole shall be couplings (if above the bot- of the string of
used). kept filled up used). tom of the cas- well casing
to within 10 ing pipe and pipe.
feet of the does not break
ground surface suction under
with clay or normal operat-
sodium benton-| ing conditions.
ite slurry dur-
ing the driving
of the well cas-
ing pipe.
H. Non-caving Same as above] The drillhole 60 Same as above] Same as above|] Same as 4" Same as above] Same as above] Same as above} Same as abovel Same as above
material of any shall be kept above.
kind in the top filled up to

60 feet (usually
clay, silt or
hardpan).

within 10 feet
of the ground
surface with
clay or sodium
bentonite
slurry during
the driving of
the permanent
well casing
pipe. When
temporary
outer casing is
used, it shall be
pulled during
or following
grouting of the

annular space.

Note: The 60—foot minimum requirement for the upper—enlarged drillhole depth and well casing pipe depth requirement 8lieéthather than 60 feet (as in table above) whenever the well is installed for a wastewater treat-

ment plant that has a lagoon or pond treatment system or sludge beds on the property.
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(3) A greater depth of well casing pipe shall be provided iby thedepartment for wells constructed through formations where
special well casing pipe depth areas designated by the departraentaminant levels exceed the drinking water standards in s. NR
where well histories show contamination extends to a grea842.06, and may be required when there is groundwater contami-
depth. In some of these areas department approval shallnBdonexceeding ch. NR 140 enforcement standards on a property
obtained for each well prior to construction. that is listed on the department’s geographic information system
b N%tfi_A ZS]E of Si’,?“j" Weltl Casitng pipe demhtagfastancgj th?hre?mr?fj depths nregistry of closed remediation sites. When drilling in areas where
e e s coord e are contaminated formations, and on properties where the
tamination sources exist on neighboring up-slope lots. Additional requirements€ll driller or well constructor has been notified that the property
morestringent well construction methods are found in sub. (15), regarding sites lisisdisted on the department’s geographic information system regis-
on the GIS Registry of Closed Remediation Sites. _ try of closed remediation sitespnsultation with the department

(4) Steelwell casing pipe shall meet the requirements of s. Ng required. If required by the department, special well construc-
812.17. Steel well casing pipe assembled with welded joints shgdh methods shall be utilized when constructing or reconstructing
have beveled ends and all joints shall be welded according to {8ls located on properties that are listed on the department's geo-
welding requirements outlined in s. NR 812.18. graphic information system registry of closed remediation sites.

(5) A drive—shoe shall be welded or threaded to the bottom ofote: TglefDepgnTﬁt?t Zmrmthesogrcc@ GIS/ Regitshtry S'f\‘ (éloset(j Re[[nefiiation
any string of well casing pipe to be driven including driving to gitescan be found at htp: r.state.wi.us/gfaw/rr on the DNR's internet site.
firm seat in bedrock when well casing pipe is set in an _upp%’);gigggéh;; o Tt reoomal PR S, ormediadon Sites can also
enlarged drillhole, except when the upper enlarged drillhole 16) When a quarry is within 1,200 feet of any proposed well,
extends 20 feet or more into bedrock and the annular spacg,

cement grouted before the lower drillhole is constructed, the qﬁ%nligg)hea["ebnéa;regicggegglelgcf)lgnilrtmrc]ievxﬁ)l{tgasg‘gthpg%eugﬁstk\}vrﬁg# |trhee-
of a drive—shoe is optional. A drive—shoe is not required for agy; )

; h lasti I . X tom ofthe existing or proposed quarry is or will be at an eleva-
:)eemdpr?vrgrr]y outer casing. Thermoplastic well casing pipe may i§n higher than the elevation of the ground surface at the well site,

) this requirement does not apply.
(6) The well driller or well constructor shall complete the well 17) When a sinkhole or an outcrop is within 250 feet of any

construction such that the well casing pipe extends at least g, ,seq well, additional depth of the upper enlarged drillhole
inches above thitnal ground grade, above a pumphouse or buildi, y'\ve|| casing pipe may be necessary. Consultation by the well

ing floor or above any concrete or asphalt platform installed at ller or well owner with the department is recommended.

above the established ground surface. In addition, for wells in 18) Drill cutti les f high i hool and
floodplains, the top of the well casing pipe shall terminate at least(18) Drill cutting samples from high capacity, school an

2 feet above the regional flood elevation. A well may not astewatetreatment plant wells shall be collected at 5—foot depth

constructed in a floodway on property that is either undevelop! lrlvglsangl a.ttte%c%]ch\;a\llnge |n.geolog|;|cal f(l)rmztlont. Thlehsatmples

or on property that has buildings but no existing potable well. S"&! b€ submitied #he Vusconsin geological and natural history
survey for preparation of a certified log of the well.

re (7) Well plumbness and alignment shall conform to the (19) When percussion drilling methods are used to construct
quirements of s. NR 812.19. a well as specified in s. NR 812.13 (2) or 812.14 (2), rotary air
(8) Llners_ shall meet _the requ_lrements of s. NR 812.21. methods may be used to construct an upper enlarged drillhole in
(9) Grouting and sealing requirements shall conform to s. Nigncaving formations to a depth not to exceed 20 feet, or may be

812.20. ) ) _used to construct a drillhole to facilitate the driving of temporary
(10) The construction of flowing wells shall also comply withouter casing providing the drillhole is the same or smaller diame-

the construction requirements of s. NR 812.15. ter as the outside diameter of the temporary outer casing and does
(11) Waterused in the construction, reconstruction or redevahot extend deeper than the 40—foot depth.

opment of wells shall be clear water obtained from an uncontami-(20) When percussion drilling methods are to be used to

nated source. The water shall be disinfected with chlorine withtgnstruct a well as specified in s. NR 812.13 (2) or 812.14 (2),
residual of 100 mg/l (parts per million) to reduce the effofbtary—mud circulation techniques may be used to construct an
involved in the final @infection of the well and to reduce the pOSUpper en|arged drillhole below which the well Caqj]"rgg may be
sibility of groundwater contamination. The chlorine concentrafriven providing:

tion may be mixed according to Table B in s. NR 812.22 (4) (d). ; ; ; "
The drilling fluid shall be maintained with a free—chlorine residuglor(;)n;[ fﬁeﬂrgglglﬁgls;)%elegztrﬁeltrghes larger in diameter than the

of 10 mg/l (parts per million) during drilling. 2 (b) The well casing pipe is assembled with welded joints, and

(12) Well construction shall be interrupted for at least 1 . . L . .
hours following placement of cement grout in the annular spat%a(c) The drillhole is kept full of drilling mud and cuttings while

between the well casing pipe and the upper enlarged drillhole!df Well casing pipe is driven. _
between diner pipe and a lower drillhole and the well casing pipe. (21) When using percussion methods for the construction of

(13) Nonpotable wells shall be constructed according to tf@nPotable high capacity wells and for low capacity wells except
requirements for low capacity potable wells, except that well ca¢h0o! and wastewater treatment plant wells, the minimum diam-
ing pipe 12 inches in diameter and larger used for nonpotafig" ©f the upper enlarged drillhole may be reduced from 4 inches
wells may have a lesser wall thickness than is required by TaBlE@er in diameter than the nominal diameter of the well casing
V for the diameter of the well casing pipe used provided the pifliP® t© 2 inches larger in diameter than the nominal diameter of
has a minimum wall thickness of 0.250 inches and is adequatd s el casing pipe when: ) S
strength to make the well structurally sound. The drilling mud () Steel well casing pipe assembled with welded joints is used,
requirements during well drilling and the sodium bentonite annand
lar space sealing requirements do not apply to nonpotable highb) The annular space sealing material is placed by using an
capacity wells constructed with reverse rotary methods. approved pressure method.

(14) Starter drillholes 10 feet deep or less are not upp istory: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (1) (c), (3), (13),
enlarged drillholes. Starter drillholes need not meet the minim )i_%i?*CE"%'gfl'li“;‘n{_"(f{-;),(Qe(g‘fg'teﬁ‘%gc'f;ﬁgfz%%‘f “,32?[:;5%?%‘#_ ll\lf_'ﬁ%i’_ et
requirements for upper enlarged drillholes.

(15) More stringent well construction methods including but NR 812.13 Drilled wells terminating in unconsoli-
not limited to deeper well casing pipe depth settings are requikated formations, i.e., usually sand or gravel or both.
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Unconsolidated formation wells shall be constructed accordingpipe and pulling back the casing (telescope method), by the wash—
the requirements in s. NR 812.12 and as follows: down method, the jetting method or the bail-down method. A

(1) GENERAL REQUIREMENTS. (a) The minimum diameter for small diameter drill stem, rod or bit or a small diameter pipe col-
all drilled wells in unconsolidated formations, based on nominamn may be used to hold the screen down with the telescope
size of well casing pipe is: method.

1. For nonpotable high capacity wells and for low capacity 3. A riser pipe may be installed to extend upward from the top
wells, except school and wastewater treatment plant wells, a mi@if-the screen. The riser pipe material may be thermoplastic or
mum diameter of: 2 inches when steel well casing pipe is usednatal providing the metal does not have a lead content in excess
inches when thermoplastic well casing pipe is used. of 8%.

2. For potable high capacity, school and for wastewater treat- 4. A packer shall be used to provide a sand seal between the
ment plant wells a minimum diameter of 4 inches. bottom of avell casing pipe and the top of a screen. Lead packers

(b) The minimum well casing pipe depth for all drilled wellgn@y not be used. Packers used to retain grout or reduce water flow
in unconsolidated formations, not including any screen, is; ~ Shall be made of durable, nontoxic material. Burlap packers may

1. For nonpotable high capacity wells and for low capacifiPt P& used. _ . _
wells, except school and wastewater treatment plant wells, a mini- 5 Materials having a lead content greater than 8% by weight,

mum depth of 25 feet or 10 feet below the static water lev8lay not be installed in a well. Component parts of manufactured
whichever is greater. productscontaining lead shall not have a lead content of more than
2. For potable high capacity and school wells, and for wasts? Of the total product weight. “Lead wool” or other products
water treatment plant wells when there is no treatment pond“gftainingmore than 8% lead may not be used as seals in the bot-
lagoon or sludge bed on the wastewater treatment plant propef{}} of 0pen—ended well casing pipes or as screens terminating in

a minimum depth of 60 feet below the ground surface or 20 belG#Arse formations. _ _ _
the static water level, whichever is greater. ~ (f) Gravel-pack well construction shall comply with the addi-
3. For wastewater treatment plant wells when there is a tren@ requirements of s. NR 812.16.

ment pond or lagoon or sludge bed on the wastewater treatmentd) Wells constructed by auguring or jetting methods shall be
plant property, ainimum depth of 100 feet below the ground surconstructedaccording to the requirements for percussion methods
face or 20 feet below the static water level, whichever is great@sub. (2).

(c) The pump intake shall be set at least 5 feet above the bottont2) PERCUSSIONVETHOD REQUIREMENTSFORDRILLED WELLS IN
of the well casing pipe and shall be set such that the pump does/NSONSOLIDATED FORMATIONS. (a) When steel well casing pipe

break suction under normal operating conditions. is installed in a drilled unconsolidated formation well using per-
Note: The department may grant variances to the 5 foot requirement in low perGéSSION methods, the well shall be drilled as follows:
ability, low yielding formations. 1. An upper enlarged drillhole constructed by percussion

(d) Steel and thermoplastic well casing pipe, as specified imgethods shall be constructed to the minimum depth required in
NR 812.17, may be used for low capacity wells and for nonpotalyighles -V, The well casing pipe may be driven from the surface
high capacity wells, but not including school and wastewatgjithoutthe use of an upper enlarged drillhole when there is a cav-
treatment plant wells. Only steel well caspige may be used for jng formation at the surface extending to 10 feet or deeper or when
potable high capacity, school and wastewater treatment P'gl’%nular bentonite of the 8—mesh size is either mounded around
wells. the top of the well casing pipe or placed in a starter drillhole and

(e) 1. Anadequate screen shall be provided where necessdigwed to follow the well casing pipe down during driving. If
to prevent sand pumping conditions. The required types and majexnularbentonite is not used, an upper enlarged drillhole shall be
rials for screens are: constructed when a noncaving material, usually clay, silt or hard-

a. For potable low capacity wells, a continuous—slot screpan, is encountered in the top 10 feet. Rotary—air methods as spe-
composed of stainless steel, everdur, monel, brass or approwi§éd in s. NR 812.12 (19) may be used to construct the upper
polyvinyl chloride (PVC). Noncontinuous—slot screens may kenlarged drillhole. It shall be at least 4—inches larger in diameter
used if approved. than the nominal diameter of the well casing pipe for nonpotable

aj. Criteria on which noncontinuous—slot screen approvdligh capacity wells and for low capacity wells, except school and
are based includes, but is not limited to, type and composition¥gstewater treatment plant wells. When steel well casing pipe
screen material, spacing and evenness of cuts of screen slotsa@ggmbled with welded joints is used and the annular space seal-
cleanliness of the screen and screen slots. ing material is placed with an approved pressure method, the
ap. Screen selection for driven—point wells is optional, excegjfar_neter.may be reduced to 2 inches larger than the nominal well
that screens having any lead content may not be used. Casing pipe diameter. The upper enlarged drillhole shall be 3
Note: Louvered, shutter—type screens may be used for gravel-pack well constllm;—:hes larger_m d"_”lmeter than the Ou_t5|de diameter of _the perma-
tion as specified in s. NR 812.16 (3). nent well casing pipe or casing couplings for potable high capac-

b. For nonpotable high capacity wells, not including dewatety, school and wastewater treatment plant wells. When the near
ing wells, a continuous—slot screen meeting the requirementssgffacematerial is of a caving nature, the upper enlarged drillhole
subpar. a. or a low carbon steel or galvanized—steel, continuogBall be constructed by driving, while drilling, a temporary outer
slot screen. casing. The upper enlarged drillhole shall be kept filled up to

c. For potable high capacity wells, a continuous—slot scred¥ithin 10 feet of the ground surface with clay slurry or sodium
v—shaped, wire—wrap on a rod base type; composed of stainf¢@gtonite sirry having a mud weight of at least 11 poundsgaér
steel, everdur, omel or brass. The brass may not have a lead coft or With granular bentonite throughout the driving of the per-
tent of more than 8%. manent steel well casing pipe. If the upper enlarged drillhole

d. For nonpotable low capacity wells and dewatering We“@(tends below the 40—foot depth, the slurry shall be placed with

screens are not required; if used, screen selection is optioaﬁa onductor pipe. If any of the annular space seal settles during
except that screens having any lead content may not be use 'evelopment of the well, it shall be replaced following develop-

Note: The department will review applications for approval of new types (ﬁnem' . . . .
screens and new materials for screens as such products are developed. 2. Following driving of the well casing pipe any upper

2. Screen installation may be accomplished by permanergiylarged drillhole shall be filled with clay or sodium bentonite
welding or threading the screen onto the bottom of the well casisturry having a mud weight of a least 11 pounds per gallon or with
pipe, by placement of the screen in the bottom of the well casimgat cement grout, except only neat cement grout may be used for
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potable high capacity, school or wastewater treatment plant wellbe well casing pipe shall be set concentrically in the upper
Neat cement grout shall be placed according to s. NR 812.20erfarged drillhole. The annular space between the upper enlarged
the upper enlarged drillhole extends below the 40—foot depth afrdihole and the permanent well casing pipe shall be permanently
the annular space sealing material is clay or sodium bentors&aled with sodium bentonite and cuttings slurry having a mud
slurry, the sealing material shall be placed with a conductor pipeight of aleast 11 pounds per gallon or with neat cement grout,
When temporary outer casing pipe is used, it shall be remow®dept that only neat cement grout may be used for potable high
during or following the saing process. If the upper enlarged dril-capacity, school and wastewater treatment plant wells. If any of
Ihole extends below the 100—foot depth, the annular space seafirannular space seal settles during or following development of
material shall be placed with an approved pressure method as gpewell, it shall be replaced so as to seal the entire annular space.
.leled Ins. NR81220 If any of the annular_space seal settles dur- 2. The upper enlarged drillhole may be constructed less than
ing or following development of the well, it shall be replaced. 4 inches larger in diameter than the nominal diameter of the well

3. When using a rotary machine with hammer or a casiggsing pipe, but shall be at least 2 inches larger in diameter than
hammer for percussion methods, the drill cuttings inside and jtise nominal diameter of the well casing pipe only if the following
below the well casing pipe may be removed with a rotary bit wittonditions are met:

the use of air. _ o a. The well is to be a nonpotable high capacity well or is to
~ (b) Thermoplastic well casing pipe may be used when percipg-a low capacity well, except a school or wastewater treatment
sion methods are used to drill wells in unconsolidated formatioprint well,

under the following conditions: b. The required sealing material, according to Tables | to 1V,

1. Thermoplastic well casing pipe may only be used for nog-placed in the annular space between the upper enlarged drillhole
potable high capacity wells and for low capacity wells, develope@d the well casing pipe using an approved pressure method
in unconsolidated formations and constructed in accordance wWidtording to the requirements of s. NR 812.20, and

line A or B of Table | but not includingchool or wastewater treat- c. The well casing pipe is assembled entirely with welded
ment plant wells. iointé
Is

wh 2r 'trhherrp](r)lplla?tic well icasingl pép\?\,imay %?I%bg unste(rjwiior V¥e 3. For potable high capacity, school and wastewater treatment
ere the annuiar space Is seale sodium bentonite or G \els, an upper enlarged drillhole at least 3 inches larger in
slurry. Cement grout may not be used. The thermoplastic well cas:

ina bine shall be set in an unper enlaraed drillhole construc meter than the outside diameter of the permanent well casing
g pip pp rg : e or the outside diameter of the well casing couplings, if used,
within a temporary outer steel well casing at least 4 inches larggr

in diameter than the nominal diameter of the permanent well c§ all be constructed and maintained at full diameter by circulated

ing pipe. The temporary outer casing and upper enlarged drillh llﬂlgrrgggctg strqglIdbeeptshez?lfe(ﬁvqi?rzr?\gat;{grigﬁf glrl(lJl?tnf;jC(l:\(gr(-jriES to

shallextend to the full depth of the well casing pipe if constructe requirements of s. NR 812.20

with percussion methods. The temporary outer casing pipe shafl : S

be removed after setting the well casing pipe. During removal, the 4- Témporary outer casing may be used to hold the upper

annularspace shall be filled with clay or sodium bentonite and c(giarged drillhole open only if it is removed during the final seal-

tings slurry with a mud weight of at least 11 pounds per gallon. of the annular space. An upper enlarged drillhole may be

bottom of the temporary outer casing shall remain submergedfStructed to accommodate the setting and removal of the tem-

the slurry throughout the removal. If the upper enlarged drillhoR9rary outer casing if the drillhole is constructed and maintained

extends below the 40—foot depth, the slurry shall be placed withfull diameter by circulating drilling mud and is at least 2 inches

a conductor pipe. If any of the annular space seal settles durlﬁ’ig%’er in diameter than the nominal diameter of the temporary

development of the well, it shall be replaced following develo@ter casing assembled with welded joints. _

ment. 5. If necessary the well casing pipe may be driven deeper so
3. The well casing pipe may not be driven, pushed or forc&8 0 develop a deeper portion of the aquifer. The annular space of

into the formation or into the upper enlarged drillnole, but the weffe Well shall be completely filled with drilling mud and cuttings
casing pipe may be pulled back to expose a screen. uring such drivingThis method may also be used for any reason

4. Drilling tools such as drill bits or stabilizers may not b hen the upper enlarged drillhole is constructed to at least the

placed in the well casing pipe nor may any drilling or reconstru O—foot depth. ) ) .

tion occur after placement of the well caspige in the well. This ~ (0) Thermoplastic well casing pipe may be used when rotary
restriction does not preclude the installation or replacement8gthods are used to drill wells in unconsolidated formations
telescoping screens. under the f0||0W|ng conditions:

5. Screens may be installed as specified in s. NR 812.13 (1) 1. Thermoplastic well casing pipe may only be used for non-
(e) 2. If a screen is not permanently attached, an approved pagi@able high capacity wells and for low capacity wells, except
shall beused to seal the space between the screen and the well glzool and wastewater treatment plant wells.
ing pipe. A small diameter drill stem, bit or rod or a small diameter 2. Thermoplastic well casing pipe may only be used for wells
pipe column bearing on the screen bottom plate may be usedédoeloped inunconsolidated formations and constructed in accor-
hold the screen down with the telescope method. dance with line A or B of Table I.

6. If the thermoplastic well casing pipe extends above the 3. Thermoplastic well casing pipe may not be driven, pushed
frost line, the upper terminus of the well shall be contained inoa forced into the formation or into the upper enlarged drillhole
well house or in a capped oversized steel well casing pipe. Theept that the well casing pipe may be pulled back to expose a
pipe shall extend from the top of the thermoplastic well casirgreen.
pipe to a depth below the frost level. 4. An upper enlarged drillhole at least 4 inches larger in diam-

(3) ROTARY METHOD REQUIREMENTS FOR DRILLED WELLS IN  eter than the nominal diameter of the thermoplastic well casing
UNCONSOLIDATED FORMATIONS. (&) When steel well casing pipepipeshall be constructed and maintained at full diameter by circu-
is installed in a drilled unconsolidated formation well using rotafgting drilling mud to the required depth of well casing pipe set-
methods, the well shall be drilled as follows: tings, aspecified in Tables | to IV. The thermoplastic well casing

1. An upper enlged drillhole shall be constructed and mainpipe shall be set concentrically in the upper enlarged drillhole full
tained at full diameter by circulating drilling mud to the requiredf drilling mud. The drilling mud shall have a mud weight of at
depth of well casing pipe setting, as specified by Tables | to Iéast 11 pounds per gallon. If any of the annular space seal settles
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during or following development of the well, it shall be replacedent quantity may be encountered during drilling in the bedrock
so as to seal the entire annular space. above the 40—foot depth. When adequate water quantity is not
5. Drilling tools such as drill bits or stabilizers may not b@btained below the 40—foot depth, the department may approve
placed in the thermoplastic well casing pipe nor may any drillirigstallation of less than 40 feet of well casing pipe for withdrawal
or reconstruction occur after placement of the well casing pipedhwater from the bedrock above the 40—foot depth. Prior approval
the well. This restriction does not preclude the installation & required. Installation of less than 20 feet of grouted well casing
replacement of screens. pipe will not be approved without continupus c_hlorination. Instal-
6. Screens may be installed as specified in s. NR 812.13 lation ofless than 25 feet of well casing pipe will not be approved

(e) 2. If a screen is not permanently attached, an approved patkagss the well casing pipe is permanently cement grouted all the
shall be used to seal the space between the screen and the the¥pUp to the ground surface. ) )
plasticwell casing pipe. A small diameter drill stem or rod or smal| Note: For the installation of puinpe in wells with less than 25 feet of well casing
diameter pipe column bearing on the screen bottom plate maﬂgg‘ see the requirement in s. 31(2) (@),

used to place the screen with the telescope method.

7. If the thermoplastic well casing pipe extends above the
frost line, the upper terminus of the well shall be contained in a
well house or in a capped oversized steel casing pipe. The pipe :
shall extend from the top of the thermoplastic well casing pipe to

a depth below the frost level. T
History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (2) (a) 2., (b) 1., %

(3) (@) 1. and (b) 4., Register, September, 1994, No. 465, eff. 10-1-94; correction i

(2) (e) 1., made under s. 13.93 (2m) (b) 1., Stats., Register, September, 1996, No. 480

AN
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NR 812.14 Drilled wells in bedrock formations. Bed-
rock wells shall be constructed according to the requirements o
s. NR 812.12 and as follows:

(1) GENERAL REQUIREMENTSFORDRILLED WELLS TERMINATING
IN BEDROCK FORMATIONS. (@) Steel well casing pipe meeting the
requirements of s. NR 812.17 shall be used for bedrock wells
Thermoplastic well casing pipe may not be used for bedrock
wells.

(b) The minimum diameter for bedrock wells is 6 inches.

(c) The minimum diameter for the upper enlarged drillhole for
potable high capacity, school and wastewater treatment plant
wells is 3inches larger in diameter than the outside diameter of th
well casing pipe or the outside diameter of the well casing pip
couplings, if used.

(d) The minimum depth for the upper enlarged drillhole and
the well casing pipe is as specified in Tables | to IV.

(e) The well casing pipe shall be driven to a firm seat in the bed E
rock with a drive—shoe except when the upper enlarged drillhol
extends 20 feet or more into the bedrock and the annular space is
gmlét_eghggfi(;ristr;gngwer drillhole is constructed, the use of Rote: From State of Oregon Well Code
eXt((I‘)I’lC}/i\rqgego\/\(l)?’lII’T?(?I’SeInfgeptl?ri(;sbse%rglcekl?tﬁgF:/ser|ﬁglaa52?lzdp?gglg(l?lla% .Figure 1. Minimum requirements for centering guides in bedrock wells. .
be centered in the drillhole by one of the following methods: () Wells may not be constructed open to both an unconsoli-

dgted formation and a bedrock formation without approval.

1. A set of at least 3 centering guides shall be provided™&t™ ]
every pipe joint within the bedrock to ensure an even annular(j) Wells constructed or reconstructed to withdraw water from

space around the well casing pipe. A minimum of 2 sets shall@ay of the aquifers beneath the “Maquoketa” shale and the “Niag-
provided, one near the top of the bedrock and one at the bot@i@” formations in the eastern part of the state shall be cased and
of the string of well casing pipe. This is depicted in figure 1, ogrouted at least through the “Niagara” formation except in areas
2. A drive—shoe may be welded or threaded onto the bottéi@signated by the department as special well casing pipe depth
of the string of well casing pipe and, if the well casing pipe exten@eas. The department recommends that such wells also be cased
more than 63 feet (that is, more than 3 standard pipe lengths) @il grouted through the "Maquoketa” shale formation. If a liner
the bedrock, at least one set of 3 centering guides shall be provigedsed to case off the “Niagara” formation, the “Maquoketa”
on the casing pipe within the bedrock. If only one set of guides_sgale_formatlon or both, it shall be installed in a manner conform-
provided, it shall be installed within 5 feet of the top of the bed#2d With the requirements of s. NR 812.21 (1).
rock. (k) Screens, installed with or without gravel—-packs, may be
(g) Development of wells in shale formations is allowed by ttigstalled in loosely cemented sandstone wells. The requirements
departmenbnly when the shale is known to be firm enough so thgr screen materials and installation of the screenin's. NR 812.13
the drillhole will stand open and the water pumped from the wéll) (€) and the requirements for gravel-packs in s. NR 812.16
is not turbid. apply to drilled wells in bedrock formations.

(h) When nonpotable high capacity wells and low capacity (L) An open bedrock drillhole may be underreamed to increase
wells, except school and wastewater treatment plant wells, #re size of a drillhole for gravel packing a screen in sandstone, set-
completed in igneous or metamorphic crystalline bedrock, ndirg a liner in a sloughing or contaminated formation or reducing
mally referred to as “granite” wells, an initial attempt shall bthe inflow velocity of water to a well. The underreaming may not
made to obtain water below the 40—foot depth. The drillhole shetimmence closer than 5 feet below the bottom of the permanent
extend to a depth of at least 150 feet, even though water in suifell casing pipe unless the pipe is cement grouted in place to the

AT,
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depthrequired by Tables Il & IV, in which case underreaming may a. An upper enlarged drillhole shall be constructed to at least

commence directly below the bottom of the well casing pipe. the 40—foot depth except when limestone or dolomite is encoun-
(m) Wells constructed with “hung” well casing pipe, i.e., We]‘@l’Ed at alepth less than 10 feet from the ground surface, in which

casing pipe, with a packer or grout flange installed on the bottog@sethe upper enlarged drillhole shall be constructed lenat the

suspended in an enlarged drillhole and grouted in place, reqife-foot depth or except when the bedrock is sandstone, in which
approval. casethe upper enlarged drillhole shall be constructed leaat the

(2) PERCUSSION METHOD REQUIREMENTS FOR DRILLED BED- 30-foot depth. When a caving unconsolidated formation is

ROCKWELLS. The percussion method is a drilling method usingg{r}countered, the upper enlarged drillhole shall be constructed by

. i ; o yWiled ving, while drilling, a temporary outer casing. The upper
cable—tool drilling machine or a driling method whereb rE!alarged drillhole may be constructed only 2 inches larger in

casing pipe is driven or is set in an upper enlarged drillhole al . X .
thendriven: soil or rock material inside or just below, but not mordiameter than the nominal diameter of the permanent well casing

than one well casing pipe length below, is broken up or crusha€ ifthe pipe is assembled with welded joints and if neat cement
with a drill bit; and the drill cuttings are removed from inside gyrout is placed into the annular space using an approved pressure
just below the well casing pipe. This method may be performBifthod as specified in s. NR 812.20. Otherwise the upper
with acable—tool machine, a rotary machine with hammer or wit]12rged drillhole shall be constructed at least 4 inches larger in
a casing hammer. When using a rotary drilling machine with hafffameter than the nominal diameter of the well casing pipe,
mer or casing hammer for the percussion method, the drill cuttings P- The well casing pipe shall be set concentrically within the
a rotary bit with the use of air or an approved drilling fluid aid.and )

(a) For nonpotable high capacity wells and for low capacity C- The annular space shall be sealed with neat cement grout
wells constructed by percussion methods in bedrock, exc«%%ord'“g to the requirements of s. NR 812.20. When temporary
school and wastewater treatment plant wells: outer casing is used, it shall be removed during or after grouting.

; . When the upper enlarged drillhole extends deeper than the
1. When the depth tg bedrock is at_ least 49 feet: ) 100-foot depth, the grout shall be placed with an approved pres-
a. The well casing pipe may be driven, while drilling, frong;re method.

the ground surface to a firm seat in the top of bedrock without the ; ;
use%f altjn UPFL)Jer enlargedI driIIhoIeIWhen th% near surfacvewunclz)n (b) F?lr potable hlgr:jct? pacity, school an(:IV\:jast_eV\éatsr trigtment
idated material is of a caving nature, usually sand, to a depth o@%knlt W\Z; cotrrl]strgctih i ybptzrcusks lon tn:et ?6?)'? te. rock
least 10 feet or when granular bentonite of the 8-mesh size is - V'/en the depth 1o bedrockis at least bUteet:
either mounded around the top of the well casing pipe or placed & An upper enlarged drillhole at least 3 inches larger in diam-
in a starter drillhole and allowed to follow the well casing pip8ter than the outside diameter of the well casing pipe or casing
down during driving. Any starter drillnole 10 feet deep or less #ouplings, if used, shall be constructed to at least the 60—foot
not an upper enlarged drillhole. Starter drillholes need not mékpth, or to aeast the 100—foot depth if the well is for a wastewa-
the minimum requirements for upper enlarged drillholes. ter treatment plant and there is a treatment pond or lagoon or
b. An upper enlarged drillhole at least 4 inches larger in dial udge beds on the property. When an unconsolidated caving

eter than the nominal diameter of the well casing pipe shall ty&mation is encountered, the upper enlarged drillhole shall be
constructed to deast the bottom of any non—caving layer or to theonstructed by driving, while drilling, a temporary outer casing,
20—foot depth whichever is the lesser when the near surface - The upper enlarged drillhole shall be kept filled up to
unconsolidatednaterial to a depth of 10 feet is noncaving, usuallyithin 10feet of the ground surface with clay or sodium bentonite
clay, silt or hardpan. When steel well casing pipe assembled witHTy With a mud weight of at least 11 pounds per gallon or with
welded joints is used and the annular space sealing materidd@nular bentonite throughout the driving of the permanent well
placed with an approved pressure method, the diameter maye8&Nd pipe. The well casing pipe shall be driven to a firm seat in
reduced to Inches larger than the nominal well casing pipe dianit® top of bedrock, and ‘
eter. Rotary—air methods as specified in s.84R.12 (19) may be c. The annular space shall be sealed with neat cement grout
used. according to the requirements of s. NR 812.20. An attempt shall
c. When an upper enlarged drillhole is constructed it shall B made to remove the temporary outer casing during or following
kept filled up to within 10 feet of the ground surface with clay ¢§*outing. ltshall be removed if possible. When the upper enlarged
sodium bentonite slurry with a mud weight of at least 11 pounflglihole extends deeper than the 100—foot depth, the grout shall
per gallon or with 8-mesh granular bentonite throughout the drR€ Placed with an approved pressure method.
ing of the permanent well casing pipe. The pipe shall be driven to 2. When the depth to bedrock is less than 60 feet:
a firm seat in the bedrock. a. An upper enlarged drillhole at least 3 inches larger in diam-
d. When an upper entged drillhole is constructed, following €ter than the outside diameter of the well casing pipe or casing
completion of the driving of the well casing pipe, the annul&ouplings, if used, shall be constructed to least the 60—foot depth,
space shall be filled with clay or sodium bentonite slurry havir®j at least to the 100-foot depth if the well is for a wastewater treat-
a mud weight of at least 11 pounds per gallon or with neat cem8gnt plant and there is a treatment pond or lagoon or sludge beds
grout except that only neat cement grout may be used when @Rethe property. When an unconsolidated caving formation is
upper enlarged drillhole is constructed more than 5 feet into bé&fcountered, the upper enlarged drillhole shall be constructed by
rock. Neat cement grout shall be placed according to the requiléving, while drilling, a temporary outer casing,
ments of s. NR 812.20. When temporary outer casing is used, it b. The well casing pipe shall be set concentrically within the
shall be removed during or immediately after sealing the annuligiper enlarged drillhole and driven to a firm seat in the bedrock,
space. When the upper enlarged drillhole extends deeper thareihe
40-foot depth and the annular space sealing material is clay orc. The annular space shall be sealed with neat cement grout
sodium bentonite slurry, the slurry shall be placed with a conduecording to the requirements of s. NR 812.20. Temporary outer
tor pipe. When the upper enlarged drillhole extends deeper thising shall be removed during or after grouting. When the upper
the 100—foot depth, the annular space sealing material shalleié¢arged drillhole extends deeper than the 100—foot depth, the

pumped. grout shall be placed with an approved pressure method.
2. When the depth to bedrock is less than 40 feet or less tharf3) ROTARY METHOD REQUIREMENTS FOR DRILLED BEDROCK
30 feet for sandstone: WELLS. The rotary method for bedrock wells shall be a method
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whereby arupper enlarged drillhole is constructed to the intended 1. Bedrock is encountered above the 40—foot depth, 30—foot
depth of well casing pipe by using a circular rotating actiotlepthfor sandstone, for nonpotable high capacity wells or for low
applied to astring of hollow drilling rods having a drill bit attachedcapacity wells, except for school and wastewater treatment plant
to the bottom. The well casing pipe is set to the bottom of the dsitells, or if bedrock is encountered above the 60—foot depth for
Ihole and is not driven, except to drive to a firm seat in the top mgable high capacity, school or wastewater treatment plant wells,
bedrock. an

(@) The upper enlarged drillhole constructed through the 2. The unconsolidated material above the bedrock is clay,
unconsolidated material above the bedrock shall be maintaine@@fdpan, or a similar material that will allow a drillhole to stand
full diameter with drilling mud circulated with a suitable pump oPP€n.
with temporary outer casing. When temporary outer casing pipe 3. If an approved foam is used, the foam concentration may
is used, it shall be removed after the sealing process. An uppet exceed one quart per 100 gallons of water, without approval.
enlarged drillhole may be constructed to accommodate the settindb) For nonpotable high capacity wells and low capacity wells
and removal of temporary outer casing pipe if the drillhole is aonstructed by rotary methods in bedrock, except school and
least 2 inches larger in diameter than the nominal diameter of W@stewater treatment plant wells:
temporary outecasing and is maintained at full diameter by circu- 1. An upper enlarged drillhole at least 2 inches larger in diam-
lating drilling mud. This is depicted in figure 2. Air or an approveéter than the nominal diameter of the well casing pipe, shall be
foam may be used for constructing the upearged drillhole if: constructed according to par. (a) to a minimum depth as follows:

1. Upper enlarged drilihole constructed by 2. Temporary outer casing set in outer 3. Permanent well casing installed.

circulating drilling mud. drilthole and upper entarged drilihole
\ extended into bedrock.

Outer drillhole

(2" targer dia.
“casing) : < _A

porary outer casing

Steel well casing
6" mi ia.):

arged drillhole

4. The permanent well casing Is grouted in

6. The temporary outer casing s pulled and
removed following grouting.

grout

Figure 2. Required rotary method for constructing and sealing upper enlarged drillholes to enable the setting and reemopatafyaouter casing in bedrock wells
overlain by unconsolidated caving material.

a. To the top of firm bedrock when the depth to firm bedrock 2. The steel well casing pipe shall be set to the bottom of the
is 40 feet or more, 30 feet or more for sandstone; upper enlarged drillhole and driven to a firm seat in the bedrock.

b. To the depth of the well casing pipe setting, but not less than 3. The annular space between the upper enlarged drillhole and
40 feet, 30 feet for sandstone, when the depth to bedrock is iggswell casing pipe may be sealed with drilling mud and cuttings
than 40 feet, less than 30 feet for sandstone; or having a mud weight of at least 11 pounds per gallon or with neat

c. To the depth of well casing pipe setting, but not less thaement grout, according to the requirements of s. NR 812.20,
60 feet when the depth to firm limestone or dolomite is less tharcept that only neat cement grout shall be used whenever the top
10 feet below the ground surface. of bedrock is encountered above the 40—foot depth, above the
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30-foot depth for sandstone, or whenever the upper enlarged ddmply with the requirements of ss. NR 812.12 to 812.14, includ-
Ihole extends more than 5 feet into the top of the bedrock forniag Tables I to IV, and the additional requirements of sub. (2) and
tion. (3). Flowing wells may occur in the following areas:
4. When the diameter of the upper enlarged drillhole is less(a) The aquifer is not confined and is in a discharge area, usu-
than 4 inches larger in diameter than the nominal diameter of iy near a river, lake or stream as depicted in figure 3; or
well casing pipe, the well casing pipe shall be assembled with(b) The aquifer is confined by an overlying impermeable geo-
welded joints and the sealing material shall be placed using|ggic formation as depicted in figure 4.
approved pressure method as specified in s. NR 812.20 (2) (j)- (2) A flowing well shall meet the construction requirements
(c) For potable high capacity, school and wastewater treatmgnsub. (3) with the following modifications:
plant wells constructed by r.otary methods in bedrock: o (@) If the flowing well is a potable high capacity, school or
1. An upper enlarged drillhole at least 3 inches larger in diamastewater treatment plant well:
eterthan the outside diameter of the well casing pipe or the outside 1 The reference depth to the aquifer is 60 feet rather than 40
diameter of the well casing pipe couplings, if used, shall lgget or 30 feet for sandstone, except when the well is installed for

constructed according to par. (a) to a minimum depth of: 5 astewater treatment plant that has a treatment pond or lagoon
a. 60 feet or to the depth of bedrock if the top of bedrockés sludge beds on the property, the reference depth to the aquifer
more than 60 feet below the ground surface; or is 100 feet.

b. 100 feet if the well is to supply water for a wastewater treat- 2. The upper enlarged drillhole shall be 3 inches larger in
ment plant and there is a treatment pond or lagoon on sludge hiidfeter than the outside diameter of the well casing pipe or the
on the property. outside diameter of the well casing pipe couplings, if used.

2. The well casing pipe shall be set to the bottom of the upper 3. The annular space shall be sealed with cement grout as spe-
enlarged drillhole and driven to a firm seat in the bedrock.  cified in s. NR 812.20.

3. The annular space between the upper enlarged drillhole angb) If the flowing well is a sandstone bedrock well, and is a
the permanent well casing pipe shall be sealed with neat cem@ipotable high capacity well or a low capacity well, except for
grout, according to the requirements in s. NR 812.20. school and wastewater treatment plant wells, the reference depth

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (1) (f) 2., (h), (f i i
(2) (a) 1. d., (3) (b) and (c), Register, September, 1994, No. 465, eff. 10—1—94.(]{2rt2?hse?r§§égn§f ?)(Zc(jj;c())%kk aqunfer is 30 feet rather than 40 feet as

NR 812.15 Flowing wells. (1) When a flowing well is (3) A flowing well shall be constructed according to the
constructed, in an area where the well driller or well construct&quirements of this subsection as follows:

knowsflowing wells exist, flow of water up the outside of the well (a) Aquifer not confined.Flowing wells constructed in areas
casing pipe shall be prevented. Flowing well construction shalhere the aquifer is not confined shall be constructed as follows:

_>

N
AV\SY ‘\ AT -&\\\*‘

Figure 3. A flowing well in an unconfined aquifer.

1. When the flowing well is constructed using percussiarpperenlarged drillhole shall be constructed the same diameter as
methods: the inside diameter of the temporary outer casing.

a. An upper enlarged drillhole shall be constructed. Any por- b. When the well casing pipe is set to the bottom of the tempo-
tion of the upper enlarged drillhole constructed into unconsofary outer casing and driven through unconsolidated material,
dated material shall be constructed with temporary outer casingigtter into an unconsolidated aquifer, or to the top of a bedrock
least 4 inches larger in diameter than the nominal diameter of dupiifer, the temporary outer casing shall be filled up to within 10
well casing pipe. If, for bedrock wells, the top of bedrock is le$set of the ground surface with a clay or sodium bentonite slurry
than 40 feet from the ground surface or less than 30 feet for sagd cuttings having a mud weight of at least 11 pounds per gallon
stone, the temporary outer casing shall be driven with a drivésroughout the driving.
shoe to a firm seat in the top of bedrock, and the remainder of the
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c. When the upper enlarged drillhole extends rtimar 5 feet heavy drillingmud having a mud weight of at least 11 pounds per
into the top of bedrock and there is a strong flow up the drillholgallon shall be circulated during the construction of the upper
the flow up the annular space shall be reduced with a packetarged drillhole.
installed surrounding the bottom of the well casing pipe. The well (b) Aquifer is confined, is more than 40 feet from the ground
casingpipe shall be driven with a drive-shoe to a firm seat into t@rface and the confining bed is unconsolidatBthwing wells
top of bedrock and the required neat cement grout shall be pumgefistructed imreas where the aquifer is confined, is more than 40
through a conductor (tremie) pipe. feet from the ground surface and the confining bed is unconsoli-

2. When a flowing well is constructed using rotary methoddated, usually clay or hard pan, shall be constructed as follows:

Flowing well—confined conditions

Figure 4. A flowing well in a confined aquifer.

1. When such a flowing well is constructed using percussion c¢. An outer well casing pipe meeting the specifications of
methods: temporary outer casing described in s. NR 812.17 and assembled

a. As depicted in figures 5 and 6, a temporary outer casingngth welded joints shall be set to the bottom of the outer upper
least 4 inches larger in diameter than the nominal diameter of #mdargeddrillhole. Threaded and coupled well casing pipe may be
permanent well casing pipe shall be driven, while drilling, aboused if the upper enlarged drillhole is constructed 4 inches larger
halfway, if known, through the unconsolidated confining bed, birt diameter than the nominal diameter of the well casing pipe. The
not less than the depth required in Tables | to IV. annular space shall be sealed according to the requirements of s.

b. The well casing pipe, with drive—shoe, shall be set to thdr 812.20 with clay or sodium bentonite slurry and cuttings hav-
bottom of the temporary outer casing and driven, while drillingng a mud weight of at least 11 pounds per gallon, or with neat
through the remainder of the confining bed and either into tekement grout.

unconsolidated aquifer, or to the top of a bedrock aquifer. The d. An inner upper enlarged drillhole, the same diameter as the
annularspace shall be filled up to within 10 feet of the ground SUizside diameter of the outer well casing pipe, shall be constructed,
face with a clay or sodium bentonite slurry and cuttings withi& circulating drilling mud and cuttings with a mud weight of at

mud weight of at least 11 pounds per gallon during the driving %{st 1Ipounds per gallon, through the remainder of the unconsol-

the well casing pipe. The annular space shall be subsequepfliteq confining bed and either into an unconsolidated aquifer or
sealed, as specified in Tables | to IV, with neat cement groutgr;

- ; > ¢ .'t0' the top of a bedrock aquifer.
with a clay or sodium bentonite slurry according to the require- . . . . .
ments of s. NR 812.20. e. The inner well casing pipe shall have a nominal diameter

: ; 2 inches smaller than the nominal diameter of the outer well casing
et e el shall b completed n the manmer prescibed Lt N 52227 an Tabl  recuroments and s
. 3 S ggset to the bottom of the inner upper enlarged drillhole, and, if

outercasing shall be removed, if possible, during the sealing of o ; . . .
aﬁnular épgaufe. ved, It possibie, during N9 O e aquifer is bedrock, driven to a firm seat with a drive—shoe. The

2. When such a flowing well is constructed using rotary metfiinular space may be sealed with the drilling mud and cuttings or
ods: ' with neat cement grout, except when the inner upper enlarged dril-

a. As depicted in figures 7 and 8, the well shall be construclh le extends more than 5 feet into bedrock, in which case the

h h : . ular space shall be sealed with neat cement grout according to
double—cased. The size of the inner well casing pipe shall ha\gﬁgrequirements of s. NR 812.20.

nominal diameter not less than 4 inches for unconsolidated w . ) .
and not less than 6 inches for bedrock wells. f. The well shall be completed in the manner prescribed in

b. An outer upper enlarged drillhole at least 2 inches larger jAP!es I to IV .and by s. NR 812.14.

diameter than the nominal diameter of the outer well casing pipe(c) Aquifer is confined, is more than 40 feet from the ground
shall be constructed, by circulating drilling mud, from the grourglirface and the confining bed is bedrockFlowing wells
surface to about halfway, if known, through the unconsolidatednstructed imreas where the aquifer is confined, is more than 40
confining bed, but to a depth not less than the depth requiredfegt from the ground surface and where the confining bed is bed-
Tables | to IV. rock shall be constructed as follows:
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1. When such a flowing well is constructed using percussitime bottom of the temporary outer casing about halfway, if known,
methods: through the bedrock confining bed. The depth of this upper
a. As depicted in figure 9, a temporary outer casing at le&starged drillhole may not be less than the depth required in
4 inches larger in diameter than the nominal diameter of the wgdibles I to IV.
casingpipe shall be driven, while drilling, from the ground surface c¢. The well casing pipe with a drive shoe shall be set to the
to a firm seat in the top of bedrock confining bed. bottom of the upper enlarged drillhole and driven to a firm seat in
b. An upper enlarged drillhole the same diameter as the insitle bedrock confining bed.
diameter of the temporary outer casing shall be constructed from

Step A. Temporary outer Step B. permanent Step B. Permanent Step C. Screen installed
casing 4" larger than casing pipe set to casing is driven through and temporary casing
casing diameter is bottom of temporary remainder of confining removed.
driven half-way through outer casing. Annular bed into aquifer.
confining bed. space filled with clay

sturry.

“Unconsolidated
ined Aqu_ifer

@30Ft. for sandstone.

Figure 5. (b) 1. Percussion method for flowing well construction—confined unconsolidated aquifer more than 40@ feet belomdtaréace with an unconsolidated
confining bed.

Step A. Tgmporary Step B. Permanent Step B. Permanent Step C. Open
outer casing 4” larger casing pipe set to Casing is drilled and drilihole is
‘than‘casmg diameter bottom of temporary driven through constructed into
is driven half‘-way outer casing. Annular remainder of bedrock aquifer.
through confining space seated with confining bed to top

bed. neat cement grout. of aquifer.

UNCONSOLIDATED CONFINING BED
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@30 Ft. for Sandstone

Figure 6. (b) 1. Percussion method for flowing well construction—confined bedrock aquifer more than 40@ feet below thertagoendth an unconsolidated con-
fining bed.

Register, July, 2002, No. 559



152

Step E. Screen is placed
in aquifer.
for Sandstone.

Step E. Open drillhole

is constructed into

aquifer.

@30 Ft.

Step D. Inner casing set
into aquifer and sealed

in place.
Step D. Inner casing

is drivento top of
aquifer and sealed in

place.

enlarged drillhole is
“mudded” through
confining bed into the
Step C. An inner
enlarged drillhole is
“mudded” through
confining bed to top
of aquifer.

Step C. An inner
confined aquifer more than 40@ feet below the ground surfazmafitiothbed and aquifer are

WISCONSIN ADMINISTRATIVE CODE

Step B. Outer casing,
is set to bottom of
outer drillhole and
annular space is

drillhole. Annular space
sealed.

Step B. Outer casing
set to bottom of outer
is sealed.

casing is “mudded”

half-way through

enlarged drillhole, 2"
confining bed.

Step A. An outer
larger than outer
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larger than outer casing
quifer

Step A. An outer
enlarged drillhole 2”
is “mudded” half-way
through confining bed.

Unconsolidate

Confining Bed

Unconsolidated
- Confined A

NR 812.15
Figure 7. (b) 2. Rotary method for flowing well construction

unconsolidated—double casing construction.
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Figure 8. (b) 2. Rotary method for flowing well construction—confined bedrock aquifer more than 40@ feet below the graendittuega unconsolidated confining

bed.
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Step A. Temporary Step B. Open Step C and D. Step E. Lower Step F. For wells with
outer casing, 4” enlarged drillhole is Permanent casing drilihole is high fiow a fiow pipe
larger than constructed halt way pipe is set and driven constructed through is installed with a
permanent casing is through confining to firm seat. Annular confining bed and packer below casing.
driven to top of bed. space is grouted. into aquifer.

confining bed.

il
il
il

@30 Ft. for Sandstone.

Figure 9. (c) 1. Percussion method for flowing well construction—confined bedrock aquifer more than 40@ feet below thertaoendts a bedrock confining bed.

d. The annular space shall be sealed with neat cement groutc. The annular space shall be sealed with neat cement grout
according to the requirements of s. NR 812.20 and the temporayyusing an approved pressure method according to the require-
outer casing shall be removed if possible. ments of s. NR 812.20.

e. After waiting 24 hours following grouting, a lower drillhole ~ d. The well shall be completed according to the percussion
the same diameter of the inside diameter of the permanent waéthod requirements of subd. 1.e. to g.
casingpipe shall be constructed from the bottom of the permanent(d) Aquifer is confined and less than 40 feet from the ground
well casing pipe through the remainder of the confining bed insorface. When flowing wells are constructed in areas where the
the bedrock aquifer. aquifer isconfined and lies less than 40 feet below the ground sur-

f. For confined aquifers under high artesian pressure that pi@ce; the wells shall be double—cased as follows:
duce a flow from the well greater than or equal to 70 gallons per 1. An upper enlarged drillhole shall be constructed for both
minute, the department recommends that a flow pipe meetifi¢ outer well casing pipe and the inner well casing pipe. The size
Table V requirements be installed watertight with a packer frofif the upper enlarged drillholes for both the outer and inner well
the bottom of the well casing pipe at least 10 feet into the aquif@singpipes and the methods of their construction are the same as
to prevent the erosive action of the water entering the well sodgscribed in pars. (b) and (c) when the aquifer is greater than 40
to reduce the danger of water cutting a channel around the W@t below the ground surface.
casing pipe. In addition, the department recommends that a suit-2. The outer well casing pipe shall extend about halfway
able piping arrangement, with a watertight packer or seal, be pifgrough the overlying confining bed and shall be sealed in place
videdfor the top of the well casing pipe to prevent excess pressa&eording to the grouting and sealing requirements of s. NR
build—up or unnecessary flow or loss of artesian pressure. ~ 812.20. If the confining bed is bedrock, the portion of the upper
g. The department recommends that a flow pipe as descri%%frged drillhole constructed into the overlying unconsolidated

: : - aterial above the confining bed shall be constructed by driving,
in subd. 1. f. also be installed when the confining bed produces ile drilling, a temporary ouiter casing to the top of the confining

bid water. . . . bed. The outer well casing pipe shall meet, at a minimum, the
2. When such a flowing well is constructed using rotary metgpecifications for temporary outer casing of s. NR 812.17 (1) (a).
ods: 3. The inner well casing pipe shall extend into the aquifer to
a. As depicted in figure 10, an upper enlarged drillhole at leastiepth not less than the depth required in Tables | to IV. It shalll
2 inches larger in diameter than the nominal diameter of the wied set in the inner upper enlarged drillhole, driven to firm seat if
casing pipe shall be constructed about halfway, if known, throughbedrock and shall be sealed in place according to the grouting
the bedrock confining bed. The depth of the upper enlarged dshd sealing requirements of s. NR 812.20.
Ihole may not be less than that required by Tables | to IV. 4. The methods of placement of the outer and inner well cas-
b. Thewell casing pipe assembled with welded joints shall beg pipes shall also be the same as described in pars. (b) and (c)
set to the bottom of the upper enlarged drillhole and driven tdai those cases where the aquifer is encountered at a depth greater
firm seat in the bedrock confining bed. Threaded and coupled vibin 40 feet below the ground surface.
casing pipe may be used if the upper enlarged drillhole is 5. The size of the inner well casing pipe shall have a nominal
constructed 4nches larger in diameter than the nominal diameteiametemot less than 4 inches for unconsolidated formation wells
of the well casing pipe. and not less than 6 inches for bedrock wells.
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Step A. An upper Step B and C. Step D. Lower St.ep D For wells
enlgrged drilrhr:)le, at Permanent well drillhole is w.nh hlgh flow a flow
least 2 larger than casing pipe is set, constructed th.rough pipe is |ns.talled'
casing pipe is driven to a firm seat confining bed into below casing with a
constructed half-way and grouted in place. aquifer. packer.

through confining
bed.

e =y
] For< 1 y2_ >

g
MR
il ‘l‘l'll"ni
A

@30 Ft. for Sandstone.
Figure 10. (c) 2. Rotary method flowing well construction—confined bedrock aquifer more than 40@ feet below the groundtbuafaeelrock confining bed.
6. When the confining bed is limestone or dolomite and lies (b) Screen material.For potable wells, the screen material
10 feet or less below the ground surface, the inner upper enlargkdll bestainless steel, everdur, monel or brass. Brass screens may
drillhole and the inner well casing pipe shall extend to at least thet have a lead content of more than 8%. Low carbon steel or low

60—foot depth. carbon steel-galvanized screens may also be used for nonpotable
History: Cr. Register, January, 1991, No. 421, 2#1-91:am. (2) and (3) (intro.), wells, but burlap or other organic material may not be used as a
(b) 2. e. and Figure 6, Register, September, 1994, No. 465, eff. 10-1-94. filter wrap Surrounding screens.
NR 812.16 Gravel-pack well construction. (1) Con- (c) Method of screen attachmenthe screen may either be
piTions. Gravel-pack well construction may be used under afgrmanently welded or threaded onto the bottom of the well cas-
of the following conditions: ing pipe or may be installed with the telescope method.

(@) In an unconsolidated formation well when the natural (4) PLACEMENT. The gravel-pack shall be placed through an
formation comprising the aquifer is very fine grained or when ti@glequately sized metal conductor pipe placed in the annular
aquifer formation is highly variable in size. space. The gravel-pack shall surround the entire screen and shall

(b) In loosely—cemented sandstone aquifers that requﬁéte”d at least 2 feet above the top of the screen. At least a 2—foot
screening to prevent sand pumping conditions. sand seal shall be placed upon the top of the gravel-pack to pre-

: nt the required annular space sealing matieoiad entering the
forg%tigﬂsbadly fractured or decomposed crystalline bedroagljigavel—pack. The gravel-pack may not extend closer to the

(2) MateriaL. The gravel or coarse sand to be used for t.gjicliluhrcl)(liessuggi?f?egh%nggglen;|r|1|tr(;u|1\r/n depth for the upper enlarged
gravel-paclshall be uniformly graded, well rounded, washed an )

sterilized silica—based rock gravel or coarse sand, shall be fr és)tTH'CtKNESS' To altltcg\{ tfr?r adequlate V\Iie” (ilevelopdnfnt tr?e
from other material and shall comply with the requirements 8fPartment recommen € gravel-pack not exceed 4 Inches

AWWA A100-84, section 6. The size of the gravel—pack shou thickness, on one side. The gravel-pack may not be less than

be based on a sieve analysis of the aquifer material. The 76941cNes in thickness, on one side. The diameter of the upper
retained size of the gravel—pack shall be 4 to 6 times greater tfi3 rged drillhole shall be sized to accommodate the thickness of

the 70% retained size of the aquifer sample. The uniformity co e grayel—pac_k. ) .
ficient of the gravel-pack may not exceed 2.5. Se“,,';ﬁ?{gén‘j“ggf 9,;%?25; e %01_919_1%1\.10. 421, eff. 2-1-91; am. (3) (). Register,
(3) Screens. Screens to be placed in gravel-pack wells shall
have a set of centering guides on the top and bottom of the screeNR 812.17 Well casing pipe, liner pipe and materi-
to ensure an even gravel-pack. The screen slot openings shatilbe (1) GeneraL. Well casing pipe and liner pipe shall be new,
sized to retain 90% of the gravel-pack. unused, and nonreclaimed pipe except as specified in s. NR
(a) Screen typeScreens installed within gravel-packsrfon-  812.26 (5). The plpe.shall meet ASTM or API standards and shall
potable high capacity wells and for low capacity wells, including/so meet the following requirements:
schooland wastewater treatment plant wells, shall be continuous—(a) Temporary casingTemporary casing pipe for all wells, or
slot. Screens for potable high capacity wells shall be continuowsell casing pipe greater than 12—inch diameter used for nonpot-
slot, V—shaped wire wrap on a rod base. As an alternative, laile wells may be a lighter weight steel pipe than specified for a
vered, shutter—type screens may be used with gravel-packsgioen diameter in Table V. Pipe for nonpotable wells greater than
any type of well provided they are designed and installed in a ma2—inch diameter shall have a minimum wall thickness of at least
ner such that water from the well is practicably free of san@.250inches and be able to withstand the structural stress imposed
Screen selection for dewatering wells is optional. by construction conditions.
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(b) Pipe for liners. Liner pipe installed solely to seal off a cavfoot; whether seamless or welded and type of weld. Specific well
ing or sloughing zone in a well shall be new, unused and noncesing pipe marking requirements are as follows:
claimed steel or thermoplastic pipe. Steel pipe shall also meetthe1, ASTM A 53: manufacturer’'s name or mark; ASTM desig-
specifications of Table V except that it may have a lesser walltion, specification number and grade;process of manufacture,
thlcknessthan.what is requ[red in Table V for the_ c_ilameter of pipgontinuouswelded (type F), electric—resistance—welded A, elec-
used. Steel pipe for such liners shall have a minimum wall thidlic—resistance—welded B, seamless, or seamless B, XS for extra
ness of 0.216 inches. The pipe may have the largest practiggbng, XXS for double extra strong.
diameter allowing installation in the well. When thermoplastic >~ ASTM A 106: manufacturer’s name or mark; ASTM desig-
pipe is used for such liners, it shall meet the minimum requirgation and specification number; schedule number; hydrostatic
ments o{sgb. _(3). Liner pipe used in all c_)ther S|tuat|ons_shall m t pressure when tested, the letters “NH” when not tested;sym-
the specifications in Table V for steel pipe or the requirementsyf| «s» if the section of pipe conforms to the supplementary
sub. (3), and the cement grout annular space seal thicknessdgiirements for chemical composition, transverse tension and
thermoplastic pipe may not exceed/linches. For the require- fiattening tests and metal structure and etching tests;weight of
ments for the installation of liner pipe see s. NR 812.21. pipe if pipe is greater than 4 inches in diameter.

(c) Diameter uniformity. Within any separate string of well 3 - AgTM A 589: manufacturer’s name or mark; ASTM desig-
casing pipe, alldngths of pipe used shall be of the same diametggyion, specification number and grade; wall thickness; nominal

(2) STEEL WELL CASING PIPE. (&) Specifications. Steel well  or outside diameter; process of manufacture, butt—welded, elec-
casing pipe shall have the dimensions and weights specifiedrig-resistance—welded, or seamless; grade, for Type I—Drive
Table V except as exempted in sub. (1) (a) and (b). ASTM A 1@Ge:type number, Type |—Drive Pipe, Type Il—Water—Well
pipe may not be used. Well casing pipe used in initial weleamed and Drifted Pipe, Type Ill—Driven Well Pipe.
construction or liner pipe used for reconstruction of a well with 4 Ap| 5A API 5AX. API 5L and APl 5LX: manufacturer's
water containing contaminant levels exceeding the drinking wafg{me or marli; API mo’nogram and specification; size, outside
standards in s. NR 812.06 shall be new steel pipe meeting ong;q eter; weight per foot; grade of pipe; process of manufacture,

the following standards: S for seamless, E for electric weld, and F for butt weld pipe; hydro-
1. ASTM A 53; static test pressure.
2. ASTM A 106; 5. API 5D: manufacturer’s name or mark; API specification;

Note: The ASTM specification for A 120 well casing pipe was withdrawn in 1987(-30mpatib|e standards; Unfinished pipe (U F), if plain—end; Size
3. ASTM A 589—Type |, Grade A or B—Type II, Grade A,and weight designation; Grade.

Type lll—driven well pipe; 6. API 5L: manufacturer’s name or mark; API specification;
4. API 5CT; Compatible standards; Size and weight designation; Grade; Pro-
5. API 5D; or cess of manufacture,f& seamless, E for electric weld, F for con-
6. API 5L. tinuous—weld pipe; Heat treatment symbol; Hydrostatic test pres-

(b) Well driller, well constructor responsibilitiesiell drillers ~ sure, if higher than standard pressure. -
and well constructors may not use unmarked or inadequately 7. API5CT: manufacturer’'s name or mark; AP specification;
marked well casing pipe for permanent well casing pipe. Itis tt@mpatible Standards; Unfinished pipe (UF), if plain—end; Size
well driller’s or well constructor’s responsibility to use well casand weight designation; Grade; Process of manufacture; Test
ing pipe that meets the requirements of this chapter. The walessure; Type of thread (if used); Heat treatment.
driller orwell constructor shall examine all shipments of well cas- Note: The listed ASTM and API specifications are available for inspection at the
; ; ; f ; ; ices of the department of natural resources, the secretary of state, and the revisor
Ing p'p‘? received and shall reject any quecnve length of pipe Eﬁ? atutes and may be obtained for personal use from the American Society for Test-
return it to the manufacturer or supplier. When the well casiitg and Materials, 1916 Race Street, Philadelphia, Pennsylvania 19103 and the
pipe or the pipe markings are of questionable condition, the wafherican Petroleum Institute, Publication and Distribution Section, 1220 L Street,
driller or well constructor shall supply the department with thderthwest, Washington, D.C. 20005. o
manufacturer’s mill certification papers listing the pipe specifica- (€) Assembly and installatiorWhen steel well casing pipe is
tions including the heat numbers. driven or installed it shall be accomplished in a manner such that
(c) Defective pipe Well casing pipe may be inspected by thdnjury to the well casing pipe does not result which may affect the

department. Any defective length may be rejected by the dep&l‘t‘-amy of the water supply. Steel well casing pipe shall be
ment and may not be used in well construction. Reject pipe embled watertight by correctly mated, recessed type couplings
vingthe weights and diameters as listed in Table V or by means

include: L . > P .
1. Pipe with girth welded ioints: of joints welded in accordance with the SpECIfIC&tIOI]S in the
Ipe with g Joints; American Welding Society manual, AWS D10.12-89, “Recom-
2. Pipe with welded patches; mended Practices and Procedures for Welding Low Carbon Steel
3. Pipe not conforming to the marking requirements of pa¥ipe.” Noother means of assembly may be used without approval.
(d); Steel well casing pipe to be assembled with welded joints shall

4. Pipe with defects, such as cracks, open welds, partialh@wve beveled ends. The weld shall fill the bevel. The department
incomplete welds, open seams, laminations in pipe wall whicecommendshat a minimum of 2 welding passes be made for any
exceed 12-1/2% of wall thickness, or slivers which exce@ipe having a diameter larger than 7 inch outside diameter.

12-1/2% of wall thickness. (3) THERMOPLASTICWELL CASING PIPE. (a) Pipe and material
5. Pipe with coatings containing contaminants on the insidpecifications: 1. Thermoplastic well casing pipe and couplings
of the pipe. shall be new polyvinyl chloride (PVC) or acrylonitrile—buta-

6. Pipewith heavy coatings of paint on the outside of the pipéiene—styrene (ABS) material produced to and meeting the
(d) Marking requirementsEach length of well casing pipe 2 STM F 480 standard and shall have a standard dimension ratio
inches or larger in diameter shall meet the requirements in TapPR) 0f 21, 17 or 13.5. Styrene—rubber thermoplastic well cas-
V and shall be legibly marked in conformance with the ASTM dfd PiPe, including ASTM F 480 may not be used.
API marking specifications including color identification in the 2. The nominal well casing pipe diameter shall be at least 4
form of bands. Except where identified in this subdivision, eadnches.
length of pipe shall show the manufacturer’'s name or trademark; 3. The thermoplastic well casing pipe, pipe couplings,
ASTM marking or APl monogram, specification humber andement, primer and other components used shall be approved for
grade; diameter in inches; wall thickness or weight in pounds peell casing pipe in potable water supplies by the NSF Standard
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Number 14 as itelates to well casing pipe, or an approved equivéhie specifications in ASTM F 480. A permanent tag bearing the
lent organization. Approval of alternate organizations shall lmeessage“plastic well casing” shall be attached to the top of the
based on demonstration of unbiased and appropriate testing metlt casing pipe, the full pitless unit, or the riser pipe extending
ods at least as stringent as NSF methods. up from a short—-model pitless unit.

4. The well casing pipe shall be marked in accordance with 7. When thermoplastic well casing pipe is extended above the
the ASTM F 480 specification and this section. The pipe shall Bepth of the buried pump discharge pipe, the thermoplastic pipe
marked at least every 5 feet showing the nominal size; standahall be contained in a pump house or in a oversized steel pipe
dimension ratio or schedule number; type of material; the worextending to the top of the thermoplastic pipe.
ing—“well casing”—followed by impact classification; designa- 8. The listed ASTM and NSF standards are available for
tion “ASTM F 480" including year of issue of the standard witlnspection athe ofices of the department of natural resources, the
which the well casing pipe complies; manufacturer’s name sgcretary of state and the revisor of statutes, and may be obtained
trademark; manufacturer’s code for resin manufacture, lot nufor personal use from the American Society for Testing and Mate-
ber and date of manufacture; and the NSF-WC designationriats, 1916 Race Street, Philadelphia, Pennsylvania 19103 and
other approved laboratory’s seal or mark. from the National Sanitation Foundation Testing Laboratories,

5. Prior to use the thermoplastic well casing pipe shall bec.; P.O. Box 1468, Ann Arbor, MI 48106.
inspected for defects. Pipe with defects shall not be used for p%Note: The requirements for the installation of pitless adapters, pitless units or
. . above—ground discharges for wells constructed with thermoplastic well casing pipe
manent well casing pipe. 1o in 5. NR 812,31 (4), P 9 PP
6. The thermoplastic pipe shall be assembled with eitheHistory: Cr. Register, January, 1991, No. 465, eff. 2-1-91; am. (1) (dbfd)
flush—threaded joints, integral-bell, solvent-cemented joints ;'(b)' (¢) (intro) and 3., (3) (a) 1. and 6., cr. (1) (c). (2) (¢) 6. and (d) 5. to 7., renum.

" : g - (d) 1. a. to d. and (f) to be (2) (d) 1. to 4. and (e) and am. (2) (d) 1. and 3., 1. (2)
one—piece solvent cemented couplings in a manner according}@., Register, September, 1994, No. 465, eff. 10-1-94.

TABLE V
MINIMUM STEEL WELL CASING PIPE AND COUPLING WEIGHTS AND DIMENSIONS

REAMED & DRIFTED
WELL CASING PIPE COUPLINGS
Size Weight in Pounds per Foot Thickness In Incheg Diameter In Incheg  Diameter & Length
Threaded & Coupled Plain End
Potable Potable Potable
Hi Caps, Hi Caps, Hi Caps, External
Diameter| Low  Schools & Low Schools, & Schools & Diameter  Length In
Ininches| Caps WWTP's | Caps WWTP’s WWTP’s [ External Internal Inches Inches
1 1.70 1.68 .133 1.315 | 1.049 1.576 2-5/8
1-1/4 2.30 2.27 .140 1.660 | 1.380 1.900 2-3/4
1-1/2 2.75 2.72 .145 1.900 | 1.610 2.200 2-3/4
2 3.75 3.65 154 2.375 | 2.067 2.750 2-7/8
2-1/2 5.90 5.79 .203 2.875 | 2.469 3.250 3-15/16
3 7.70 7.58 216 3.500 | 3.068 4.000 4-1/16
3-1/2 9.25 9.11 .226 4.000 | 3.548 4.625 4-3/16
4 11.00 10.79 .237 4.500 | 4.026 5.200 4-5/16
5 15.00 14.62 .258 5.563 | 5.047 6.296 4-1/2
6 19.45 18.97 .280 6.625 | 6.065 7.390 4-11/16
6-5/8 OD| 20.00 19.49 .288 6.625 | 6.049 7.390 4-11/16
70D 23.00 22.63 317 7.000 | 6.366 7.657 4-11/16
8 25.55 29.35 2470 28.55 277 0.322 8.625 | 8.071 9.625 5-1/16
10 35.75 41.85 3425 4048 .307 0.365 10.750| 10.136 11.750 5-9/16
12 45.45 51.15 43.77  49.56 .330 0.375 12.750| 12.090 14.000 5-15/16
14 0D 57.00 54.57 .375 14.000 | 13.250 15.000 6-3/8
16 OD 65.30 62.58 .375 16.000 | 15.250 17.000 6-3/4
18 OD 73.00 70.59 .375 18.000 | 17.250 19.000 7-1/8
20 OD 81.00 78.60 .375 20.000 | 19.250 | 21.000 7-5/8
22 0D 114.81 .500 22.000 | 21.000
24 OD 125.49 .500 24.000 | 23.000

Note: The weight of threaded and coupled well casing pipe includes the weight of the coupling.

Note: Two-inch diameter or smaller well casing pipe couplings shall have at ledstthteads per inch. Larger diameter couplings shall have at least 8 threads per

inch.

Note: WWTP means wastewater treatment plant.

Note: The internal diameter of API 5CT and API 5D, 4 and 5—-inch diameter pipe is significantly smaller than the listed diansézt indie above table. When

using these pipes, care should be taken to ensure that the pump to be installed in the well can be set and removettwithout diff

NR 812.18 Welding procedures. Welding procedures dures for Vélding Low Carbon Steel Pipe”. Well casing pipe to be

for plain end well casing pipe shall be made watertight in accavelded shall conform to the specifications of s. NR 812.17 (2).
dance with the specifications in the American Welding SocieWelding procedures for pitless adapter connections to well casing
manual, AWS D10.12-89,“Recommended Practices and Proce-
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pipe shall be made watertight in accordance with welding prodsr school or wastewater treatment plant well. A mud weight of
dures in the AWS Structural Welding Code, AWS D1.1. at least 11 pounds per gallon is required. Normal drilling mud cir-

The referenced AWS manuals are incorporated by referenceulatedduring the construction of wells may not meet this require-
They are available for inspection at the department, the revisonent for sealing unless additional drill cuttings are added to the
of statutes and the secretary of state’s office and may be slurry.
obtained for personal use from the American Welding Society, (d) Clay slurry. Clay slurry is a fluid mixture of water, clean
P.O. Box 351040, Miami, Florida 33135. native or approved commercial clay; and drill cuttings. Clay

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. slurry may be used as an annular space sealing material for low

NR 812.19 Well plumbness and alignment.  Well drill-  c@Pacity wells constructed with percussion methods, except for
ers and well construgtors shall constru%t drilled wells to compRgdrock wells where the upper enlarged drillhole extends more
with the well plumbness and alignment requirementsealepth than 5 feet into the bedrock or when the bedrock is encountered
to which the permanent pump will be set plus 25% of that depf’r{.a depth of less than 40 feet, 30 feet for sandstones and except
When a well is less than 100 feet deep, the allowable deviat%ﬁ school and wastewater treatment plant wells. The clay slurry
from plumb of the well centerline shall be proportional to welighall have a mud weight of at least 11 pounds per gallon.
100 feet deep. (2) CEMENT GROUTING PROCEDURE REQUIREMENTS.  The

(1) PLumBNESS. The plumbness requirements apply only t@Pproved cement grouting procedure is as follows:
wellswith 10-inch diameter and larger well casing pipe. The devi- (a) Neat cement grout shall be placed from the bottom of the
ation per 100 feet of well depth from plumb of the center line openannular space up to the ground surface using one of the meth-
the well may not exceed 75% of the well diameter. ods described in sub. (3).

(2) ALIGNMENT. (a) Wells shall allow the free passage of the (b) Conductor (tremie) pipe used for cement grouting shall be
pump to be permanently installedtie well to the depth of pump any of the following:
setting plus 25% of that depth. 1. Metal pipe,

(b) Wells with bends which prevent setting a lineshaft turbine 2. Rubber—covered hose reinforced with braided fiber or steel
pump tothe desired pump or pump bowls setting, plus 25% of thad rated for at least 300 psi, or

depth, such that bending of the pump bowls or pump column 3. Thermoplastic pipe rated for at least 100 psi including:
causes damage to the bearivgl,not be accepted by the depart- . Polyvinyl chloride (PVC)

a
ment unless accepted by the owner of the well. . . .
History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. b. Chlorinated polyvmyl chloride (CPVC)’
c. Polyethylene (PE),
d

NR 812.20 Grouting and sealing. (1) GROUTING AND . Polybutylene (PB), and
SEALING MATERIALS. (a) Neat cement groutNeat cement grout ¢ Acrylonitrile butadiene styrene (ABS).
shall consist of a mixture of cement and water in the proportion (c) The ; ; PR
grout shall be placed in one continuous operation, if
of OAnPeI blaOngfCF:ortlazq cecrinsent, 24 pﬁunds,fA|STM C 150}Typﬁdssible. It ighe well driller’s or well constructorsesponsibility
ck)r Pordy dass » ana tod 9a onsPo cdeandV\éater r'OM48 ensure that all necessary materials are on the job site. If unfore-
bnovg:jsg € a? unc?nta;nénate gource.g40w erg b ent?nlte n circumstances prevent completing the cement grouting work
€ adaded up 1o a ratio of > pounds per 94-pounad bag of CeMgNhne continuous operation, the well driller or well constructor
Ingredients, to increase fluidity, control shrinkage or time of Sgf, ' enort the non—continuous grouting operation and the reason
may be used only with approval. Neat cement grout shall be U$5dit on the construction report for the well.
to sialct)t;el annular §pacel.| hen th | d drillhole i (d) When a conductor (tremie) pipe is used, the bottom end
- Otlow capacity wells when the upper enlarged drillhole ig,5)"he kept submerged in the grout throughout the grouting pro-
constructed more than 5 feet into a bedrock formation, SS.
2. Of low capacity bedrock wells when bedrock is encoun- (e) The
o o grout shall be brought up to the ground surface. The
tered \(/lethlnf 40 f_?eﬁloft}hg gr?(u_nd sur(;ace or within 30 feet of th@yngjty of the grout flowing from the annular space at the ground
ground surtace If the bedrock Is sandstone, surface shall be the same as the density of the grout being placed.

3. Of potable high capacity wells, Any settling of the grout more than 6 feet below the ground sur-
4. Of school wells, face shall be made up. The well driller or well constructor shall
5. Of wastewater treatment plant wells, add grout until it comes back up to the ground surface.

6. When diner pipe is installed for the purpose of preventing (f) When temporary outer casing is used to construct the upper
water containing contaminanisth levels exceeding the drinking €nlarged drillhole an attempt shall be made to remove the tempo-
water standards of s. NR 812.06 from entering the well. rary outer casing during or after the grouting process. If possible,

(b) Concrete (sand—cement) grouEoncrete (sand—cement)it shall be removed. The grout level shall be retained above the
grout shall consist of a mixture of cement, sand and water in ffitom of the casing during removal of the casing.
proportion of one bag of Portland cement, 94 pounds, ASTM C (g) When an upper enlarged drillhole has been constructed to
150, Type | or API-10A, Class A; a cubic foot of dry sand and@&commodate the setting and removal of temporary outer casing,
to 6 gallons of clean water from a known safe and uncontaminatéé annular space between the temporary outer casing and the well
source. The sand shall meet the specifications for use in Portlgaging pipe shall be grouted before the temporary outer casing is
cement concrete. Concrete (sand—cement) grout shall be plageded. After the grout between the temporary outer casing and the
with a conductor (tremie) pipe. Approval is required for the useell casing pipe flows at the ground surface the annular space out-
of concrete grout. Approval for the use of concrete grout may gige the temporary outer casing shall be grouted by placing a tre-

grantedwhen an excessive loss of circulation in grouting with negtie pipe to the bottom of the outer annular space. The grout shall
cement grout occurs. flow at the ground surface before the temporary outer casing is

(c) Sodium bentonite water slurry (drilling mud and cuttings)Pulled. _
A sodium bentonite water slurry (drilling mud and cuttings) may (h) The well driller or well constructor _shaII allow the grout to
be used as sealing material in unconsolidated formation wellsSét for at least 12 hours before commencing further well construc-
bedrock wells, provided depth to a bedrock formation or othé@n.
well construction requirements in Tables | to IV dospEcify the (i) Prior approval is required for the use of the “Halliburton”
use of neat cement grout and the well is not a potable high camouting methods and the “grout displacement” grouting method
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when the upper enlarged drillhole is more than 200 feet deep260 feet deep or when drilling mud or bentonite slurry has been
when drilling mud or bentonite slurry has not been circulated epculated irthe upper enlarged drillhole from the bottom up to the
to the ground surface in the annular space prior to grouting. ground surface prior to grouting. The grout shall be placéal-as

() The “conductor (tremie) pipe—gravity” method is not atPws: As depicted in figure 15, the well casing pipe casing shall
approved pressure method of grouting. All other metho¢ suspended a short distance above the bottom of the upper
described in sub. (3) are approved pressure methods for cengéfargedirillhole. A drillable spacer plug shall be inserted into the
grouting and sealing and shall be used when neat cement grotg casing pipe and the top of the well casing pipe sealed water-
required to seal the annular space when the upper enlarged &@iht. A measured volume of grout, calculated to be of adequate
Ihole is less than 4 inches larger in diameter than the nomifigiantity to seal the annular space, and to fill the bottom 10 to 15
diameter of the well casing pipe or when the upper enlarged df@et of well casing pipe shall be pumped into the well casing pipe
lhole extends greater than 100 feet deep. through a small diameter pipe extending watertight through the

(3) CEMENT GROUT PLACEMENT METHODS. This subsection Well seal. The well casing pipe shall then be opened and a second
describes approved cement grout placement methods. pluginserted on top of the grout and the top of the well casing pipe

Conductor (tremie) pi ravitis depicted in fioure 11 resealed. A measured volume of water, calculated to fill the well
(at) Ot gclo ( eﬂ E)bp pe—-g .? ﬂf‘s ?]p cfe Igu ?] '_casing pipe except for the bottom 10 to 15 feet, shall be pumped
grou mtade?a mayd 0\{[V y_gra\¢hy rOLég ta Lf[nne_ or .Opquzwgﬁ? the well casing pipe, pushing the second plug to within 10 to
connected to a conductor pipe. The conductor (tremie) pipe shalite oy anve the bottom of the well casing pipe and pushing most
be lowered to the bottom of the annular space to be grouted ap

: e grout from the bottom of the well casing pipe up into the
ghe tgrou_t matr?rll?lbpl?(ce(tj frot:n the bé)t.to?p] up.- Thte tenﬁ t(')f the 9|_ inular space. As an alternative, a drill stem may be used to push
ucﬂi)rdplpe sba € dep lsu tznergt;ﬁ in the gr(?u a dad .'lmef" h top plug down to near the bottom of the well casing pipe. For
method may be used only when the upper eniarged drilinole Ik aiternative, the plug may not be attached to the drill stem. If

least 4 inches larger in diameter than the nominal diameter of

well casing pipe and is less than 100 feet deep. The grout s bottom plug used is longer than the gap between the bottom

flow atthe surface with the same consistency as the grout entengﬁ;;]%esg Zﬁﬂg?g I\{V glln%?ﬂggegfgrya{lodptgriﬁ ?;tg%ggézfeg F\),%?_r
the well. o o ume of water. A conductor (tremie) pipe shall be available at the
(b) Conductor (tremie) pipe—pumpeds depicted in figure il site in case the grout does not flow at the ground surface. The
12, the grout material shall be placed by a pump through a condpgter pressure in the well casing pipe shall be maintained for 12
tor pipe into the annular space between the well casing pipe #ghrsuntil the grout has set and before well construction may con-
the upper enlarged drillhole wall or inside surface of the tempgne.
rary outer casing. The minimum diameter of the upper enlarged ; ; ;
drillhole shall be as specified in Tables | to IV. The conductor pi (f)sekéaflgf wéﬂg \S\/Srllr(]e%ktehzlt%)p?re;z?agzg S;iﬁmg i??e){sg ?rl]);m or
shall be lowered to the bottom of the annular space to be grouleha| 100 feet deep or when drilling mud or bentonite slurry has
and the grout material shall be pumped from the bottom up. ncirculated in the upper enlarged drillhole from the bottom up
end of the conductor pipe shall be kept submerged in the gro e ground surface prior to grouting. As depicted in figure 16
all times and the conductor pipe shall be maintained full of groyf,, grout shall be placed as follows: The well casing pipe shall b’e
The grout shall flow at the surface with the same conS|stency5%§pended short distance above the bottom of the upper enlarged
the grout entering the well. o , _ drillhole. A measured volume of grout, calculated to seal the
~ (c) Grout (float) shoe—continuous injectioris depicted in annular space and to fill the bottom 10 to 15 feet of well casing
figure 13, the bottom of the well casing pipe shall be fitted withipe shall be pumped into the well casing pipe through a small
a grout (float) shoe equipped with a back pressure (check) valygymeter pipe extending watertight through the well seal. A drill-
A conductor pipe or drill stem shall be cor]nect_ed to the grout shgge spacer plug shall be insertet the well casing pipe and the
and shall extend up through the well casing pipe to a grout pugap of the well casing pipe sealed watertight. A measured volume
at the ground surface. The well casing pipe shall be suspendefl @ater, calculated to fill the well casing pipe except for the bot-
short distance above the bottom of the upper enlarged drillhaiem 10 to 15 feet shall be pumped into the well casing pipe, push-
Grout material shall be pumped through the conductor pipe gAg the plug down to about 10 to 15 from the bottom of the well
the grout shoe until the entire annular space is filled with grodhsingpipe and most of the grout from the bottom of the well cas-
The conductor pipe or drill stem shall then be removed. The wgj pipe up into the annular space. A landing collar should be
casing pipe shall be set to the bottom of the upper enlarged dfktalled near the bottom of the well casing pipe to prevent the
lhole. The grOUt material shall be allowed to set for at least éajg from being forced out the bottom. As an alternative a drill
hours. Once set, the grout shoe and back pressure valve maytbg may be used to push the plug down. For this alternative the
drilled out and the well construction continued. plug may not be attached to the drill stem. If the plug used is longer
(d) Well sealltremie pipe—pumped (Braden—head methasl). than the gap between the bottom of the suspended well casing pipe
depicted in figure 14, the well casing pipe shall be suspendedral the bottom of the upper enlarged drillhole, it is not necessary
short distance above the bottom of the upper enlarged drillhale pump in a measured volume of water. A conductor (tremie) pipe
The well casing pipe and annulus shall be filled with water, drighall be available at the drill site in case the grout does not flow
ling mud or bentonite slurry. A conductor (tremie) pipe shall ket the ground surface. The water pressure in the well casing pipe
set inside the well casing pipe to the bottom and shall extesithll be maintained for 12 hours until the grout has set and before
watertight hrough a sanitary well seal installed securely in the tapell construction may continue.
of the well casing pipe. A packer may be installed inside the well (g) Grout displacement methodThis method may only be
casing pipe, at depth, as an alternative to using a well seal atjsed for wells when the upper enlarged drillhole is less than or
top. The grout shall be pumped down the conductor pipe anddtual to200 feet deep or when drilling mud or bentonite slurry has
the annular space. The grout shall flow at the surface with the sagaencirculated in the upper enlarged drillhole from the bottom up
consistency as the grout entering the top of the conductor pigethe ground surface prior to the grouting. As depicted in figure
Immediately following grout flow at the surface, the well casing7, a measured volume of grout calculated to be of adequate quan-
pipe shall be set to the bottom of the upper enlarged drillholet@y; to seal the annular space plus at least 15% of that volume shall
an unconsolidated formation well or driven to a firm seat in a beagk placed into the upper enlarged drillhole through a conductor
rock well. (tremie) pipe. The well casing pipe shall be fitted with centering
(e) Halliburton (double plug) methodThis method may only guides and a drillable plug at the bottom and shall be lowered
be used when the upper enlarged drillhole is less than or equahtough the grout to the bottom of the upper enlarged drillhole
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allowing the grout to be forced up into the annular space. If necesdra weight. If the grout does not flow at the ground surface the
sary, pressure shall be applied and maintained on the top of ridmainder of the annular space shall be filled with grout placed
well casing pipe to hold it in place for at least 12 hours or until thierough a conductor pipe that shall be at the drill site.

grout sets. Water may be added to the well casing pipe to provide

Conductor (tremie) pipe — gravity method

~
Permanent Well Casing Pipe
Quter Drillhole

Grout Overflow

71N,
Ay
%

O
~y

7

AN
072
v

4,

3
X

.

Figure 11. Conductor (tremie) pipe—gravity method for neat cement grouting.
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Conductor (tremie) pipe — pqmped method
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Figure 12. Conductor (tremie) pipe—pumped method for neat cement grouting.
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Grout (float) shoe — pumped method
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Figure 13. Grout (float) shoe—pumped method for neat cement grouting.
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Well seal/tremie pipe -- pumped (bradenhead) method
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Figure 14. Well seal/conductor (tremie) pipe—pumped (Braden—-Head) method for neat cement grouting.
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iburton Method (double pilug)
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Figure 15. Halliburton (double plug) method for neat cement grouting.
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Figure 16. Halliburton (single plug) method for neat cement grouting.
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Grout displacement method
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Figure 17. Grout displacement method for neat cement grouting.
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Figure 18. Street elbow method for neat cement grouting.
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(h) Street elbow methodAs depicted in figure 18, a small  (c) The liner pipe should extend to the ground surface but shall
diameter hole is cut through the wall of the well casing pipe neaxtend at least to the bottom of the pitless adapter when one is
the bottom of the string of well casing pipe. A street elbow issed.
welded watertight through this hole. The male end of the street(d) The liner pipe shall be completely sealed in place from the
elbow extends out into the annular space. A ball check valvepisttom of the liner to the top of the liner with neat cement grout
thre_ade_d into the female end of the street elbow inside the V\(ﬁ|ng an approved pressure method according to the grouting
casingpipe. The top threads on the check valve are “left-handeg&quirements of s. NB12.20. If the liner pipe is thermoplastic, the
A string of conductor (tremie) pipe is threaded into the top of thkement grout thickness may not exceed 1-1/2 inches. The liner
check valve. The entire string of well casing pipe and conductiall be supported until the grout has set.
pipeare set to the bottom of the upper egéar drillnole. The grout () sealing a drillhole with neat cement grout or concrete and
is pumped down through the conductor pipe and up into the angypsequently drilling through this material may not be used to
lar space. The grout must flow at the surface with the same congizonstruct a well with water containing contaminate levels
tency as the grout entering the conductor pipe. Immediately f@kceeding the drinking water standards of s. NR 812.06, except
lowing grouting, the conductor pipe is screwed out of thl%rbidity.
left-handthread of the check valve and removed. The check valVe - inars may only be used to reconstruct existing wells cased
prevents the grout from moving back inside the well casing PIREih stove pipe casing if:

After the grout has set, the drill stem is lowered to the bottom o* PP ) g N . . .
1. The stove pipe casing is removed and the drillhole is main-

the inside of the well casing pipe to knock the street elbow off the X . s .
well casing pipe before well construction continues. Eallglc%d gl: full diameter before the liner pipe is set and grouted in

(4) SODIUM BENTONITE WATER SLURRY PLACEMENT METHODS. > The existing st . . d drillhole i etel
Whenneat cement grout is not required in Tables I to IV and is nqt < | N€ €XISting Stove pipe casing and drilinole IS completely

to be used, the annular space between any uppeyezhirillhole 8ear of obstructions to the depth of liner pipe setting.

(a) When percussion methods are used, following completipnR A NON-HEALTH-RELATED WATER QUALITY PROBLEM OR FOR A
of the driving of the well casing pipe, a clay or sodium bentonif¢/RBIDITY PROBLEM. (a) A liner pipe shall be installed when the
and cuttings slurry with a mud weight of at least 11 pounds per Qllowing copdltlons eX|st: L o
lon shall be placed to permanently fill and seal the annular space. 1. A caving or sloughing formation is encountered in drilling
Any subsidence shall be made up. If the upper enlarged drilln8feSubsequent to well completion and causes interference with the
extends below the 40—foot depth, the slurry shall be placed witfpper functioning of the well or pumping equipment; or
a conductor pipe. 2. The well produces turbid water or pumps sand after unsuc-

(b) When rotary methods are used, after the upper enlarg&gsful attempts at redevelopment.
drillhole has been completed by circulating drilling mud, the (b) Liner pipe used only to seal off a caving or sloughing zone,
slurry coming out the top of the annular space shall have a nfatia non-health-related water quality problem or to prevent tur-
weight of alleast 11pounds per gallon before the well casing pipgid water may be either steel or thermoplastic meeting the require-
is set in the drillhole. Any subsidence of the drilling mud and cuments of s. NR 812.17. Steel liner pipe may have a lesser wall
tings in the annular space shall be made up. The annular sghigkness than is required in Table V for the diameter of well cas-
shall remain filled and sealed up to the ground surface. The roti§ pipe but shall have a wall thickness of at least 0.216 inches.
method of circulating drilling mud during construction describedhen thermoplastic pipe is used and is sealed in place with
in this paragraph is an approved pressure method for plac#&ment grout, the grout thickness may not exceed 1-1/2 inches.
sodium bentonite slurry or drilling mud and cuttings and shall be (c) Liner pipe installed for the reasons cited in par. (b) may
usedwhen required in Tables | to IV and ss. NR 812.13 to 812.1%ave the largest practical diameter allowing installation in the
History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (3) (c), (4) (a) anll.
(b). Register, September, 1994, No. 465, eff. 10-1-94. (d) The liner pipe shall extend at least 10 feet above the static
NR 812.21 Liners. Only new steel or thermoplastic wellWater level or packers shall be installed far enough above and
casingpipe as specified in s. NR 812.17 may be used for liner pif¢!oW the caving zone to prevent further entrance of material into
(1) LINERSINSTALLED TO CORRECTCONTAMINATED WATER SUP- \tllvqeellwtﬂg mre]?gigfshr?gﬁ gfzud;;; tré%t gﬁﬁlﬁg&g;?ﬂ??ﬁ%&f
i;'EESI’EL? L(':NREO_SSF_F,\LZiXTElgL'C;;@%’éiig&gégg_’NATL'%’\;rOF;iT;e a pipe flange or packer installed between the outside of the liner

installed in a well with water containing contaminant Ievel§nd the |ns!de of the drlllhgle.

exceeding the drinking water standards of s. NR 812.06, except€) Sealing a drillhole with neat cement grout or concrete grout
turbidity, may be either steel or thermoplastic pipe and shall m@gp subsequently drilling through the hardened grout may be used
the specifications of s. NR 812.17 and have a nominal diametelosfeconstruct a well with water containing contaminant levels not
least 2 inches smaller than the nominal diameter of the perma eding the drinking water standards of s. NR 812.06 for non—

well casing pipe or the diameter of the drillhole. If the liner pip ealth—related water quality problems or for turbidity problems.

has threaded and coupled joints the outside diameter of the c‘(g){]"zsct)o;’r’{d ‘(:é) ngggyasl”pigﬁqﬁflié\‘& 421, eff. 2-1-9L am, (intro). (1) (@), (2)

plingsshall be 2 inches smaller in diameter than the nominal diam-
eter ofthe original well casing pipe or the diameter of the drillhole. NR 812.22 Finishing operations. (1) DEVELOPMENT.

(@) The liner pipe shall have a set of at least 3 centering guiddiswells shall be developed until the water is practicably clear and
at least every 40 feet and they shall be installed so as to not resfiigg ofsand by one of, or a combination or modification of, the fol-
the flow of grout sealing material. A minimum of 2 sets of guiddgwing methods:
shall beprovided, one at the top and one at the bottom of the liner. (a) Mechanical surging.A valved or solid plunger surdpock

(b) When the liner pipe does not extend to the bottom of tR&y be used to create a surging action in the well. Accumulated
well, a flange or approved packer shall be provided at the bottoraterial shall be removed periodically. A bailer may be used as
of the liner between the outside of the liner and the inside of & surge block but is usually not as effective.
drillhole orthe inside of the well casing pipe, or the liner shall rest (b) Air surging. An air compressor and piping may be used to
on backfill material to be later drilled or bailed out. create the surging and jetting action in the well. Water in the well

Register, July, 2002, No. 559



NR 812.22 WISCONSIN ADMINISTRATIVE CODE 168

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

shall be alternately brought to the surface by air lift pumping and 2. Hydrofracturing. Hydraulic fracturing or hydrofracturing
allowed todrop back down the well to static condition by shuttingf an aquifer by injecting potable chlorinated water into a crystal-
the air off. This may be performed with an air—rotary drilling rigine bedrock formation well under high pressures great enough to
and drill stem. separate the aquifer along bedding planes, joints and fractures is
(c) Overpumping.Continuous overpumping at a rate of at leaglowed. Clean washed inert, nontoxic material such as sand may
1 and 1/2 times the design capacity of the well or interrupted ovBf @dded to the water for the purpose of holding the joints and frac-
pumping in conjunction with water line drainback to the well itHres open after the pressure is reduced. Hydrofracturing may only
5-minute cycles may be used. Overpumping alone without’§ Performed under the supervision of a well driller. The upper

; k e h ; h dPRcker may not extend up into the bottom of the well casing pipe
g(ra?/lgllg%csc%oe\gzmvglrl:t er surging method may not be use nor higher than 40—feet below the ground surface. Hydrofractur-

o S ing in limestone or dolomite formations may be undertaken only

(d) Hydraulic jetting. A nozzled jetting tool may be used toyih prior department notification. The well driller shall submit a
deliver water at high pressure and velocity to the zone beifg,ort on a well construction report form to the department of the
developed in conjunction with pumping the well. results of the hydrofracturing within 30 days following comple-

(e) Air—jetting. Use the same technique as hydraulic jettingon.
described in par. (d) except with the use of air rather than water.(3) weLL pumpTEST. The well driller or well constructor shall

(2) ReconDITIONING. (&) Redevelopment. The methods conduct goump test using the well driller’s, the well constructor’s
described for development in sub. (1) may be used to redevetwghe well owner’s pump for each new or reconstructed well to
a well. determine the stable yield in gallons per minute, and the water

(b) Chemical conditioning.1. Noncontinuous chemical treat-'€vel drawdown. A pump test may be conducted using air—rotary
ment of a well, except for batch chlorination, shall be conductéguipment. For flowing wells, the flow rate may be measured
underthe supervision of a licensed well driller or a Wisconsin re¢/Sing an orifice plate with manometer or equivalent. The static
istered professional engineer. Acidation of a well shall be do#@ter level and drawdown shall be measured in a stilling pipe
with approvec mateials and in a manner 0 prevent damage toH{E" e Tow s not adequate oruserneeds, |
well or pump and to prevent any hazard to humans or propefysaine bedrock. y
The acid shall be inhibited and shall be neutralized upon removal(4) WELL DISINFECTIONAND BATCH CHLORINATION. Wells shall

from the well. _ _ be thoroughly disinfected following completion of construction

~ 2. Noncontinuous chemical treatment of pumps or pump reconstruction using a chlorine solution such as a sodium or cal-
intake screens shall be conducted under the supervision dfiwm hypochlorite solution. Chlorine compounds having special
licensed pump installer or a Wisconsin registered professiomalditives shall not be used.

engineerAcidation of a pump or pump intake screen shall be done (a) The disinfectant shall be dispersed throughout the entire

in a manner described in subd. 1. water column in the well. The disinfectant shall also be brought
(c) Physical conditioning. Wells may be physically condi- into contact with the inside of the well casing pipe above the static
tioned by: water level.

1. Blasting. When using explosives to increase or recover the(b) The disinfectant shall remain in the well for at least 2 hours
yield of a well, the explosive charge shall be set at least 10 fé&gept for emergency situations, when water is needed without
belowthe bottom of the well casing pipe which shall be filled witl€lay. A contact time of at least 30 minutes shall be provided for
water orsand. The work shall be performed under the supervisiBA1€rgency situations.
of a well driller by a blaster certified by department of commerce (€) A chlorine solution with a minimum of 100 mg/l of chlorine
according to the requirements of ch. Comm 7. The well drillshall be used to disinfect wells and well drilling equipment.
shall submit a report of results of the blasting within 30 days fol- (d) The disinfectant shall be prepared according to the follow-

lowing blasting on a well construction report form. ing table:
Table B
Quarts sodium hypochlorite (common household bleach) Pounds dry calcium hypochlorite tablets per 100
Needed Chlorine Concentration per 100 gallons of water (5% available chlorine) gallons of water. (Approx. 70% available chlorine)
100 mgl/l 0.7 quarts 0.14# (approx. 3 0z.)
200 mgl/l 1.4 quarts 0.30# (approx. 5 0z.)
300 mgl/l 2.2 quarts 0.40# (approx. 7 0z.)
400 mg/l 2.9 quarts 0.50# (approx. 8 0z.)
500 mg/l 3.6 quarts 0.60# (approx. 10 0z.)

Note: mg/I means milligrams per liter (parts per million).
Volume of standing water in well: "2diameter: 0.17 gallons per foot
4" diameter: 0.66 gallons per foot
5" diameter: 1.04 gallons per foot
6" diameter: 1.50 gallons per foot
8" diameter: 2.60 gallons per foot

(e) For batch chlorination, the entire water system shall be (6) BACTERIOLOGICAL WATER SAMPLES. (a) The well driller or
thoroughly disinfected with a chlorine solution having a corhis or her agent or the well constructor of a driven point well shall
centration of aleast 500 mg/1 prepared according to Table B. Ttoollect a water sample using the well driller’s, well constructor’s
volume of chlorine solution shall be equal to or greater than tbewell owner’s pump, air-lift equipment or with a bailer from any
volume of water standing in the well. The chlorine solution shalew or newly reconstructed, redeveloped or reconditioned pota-
be brought into contact with the entire inside of the well casitge well. If the well driller uses the well owner as an agent to col-
pipe by continuous circulation from the water system. A contaeictthe water sample, the well driller shall provide the owner with
time of at least 12 hours shall be provided for the disinfectantan appropriate sample bottle and laboratory form. A sample shall

(5) FLusHing. Wells shall be thoroughly flushed after disin-also be collected following any repair work that involves entry of
fection. Flushing and disinfection procedures may be performtee well for the purpose of installing, replacing or repairing equip-
simultaneously except for batch chlorination procedures wharent located within the well. The sample shall be collected for
they shall be done separately. coliform bacteriological analysis within 30 days following
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completion of the well or following completion of rehabilitationtamination. Driven point wells shall be constructed to meet the
or repair. The well is completed when all operations that requii@lowing requirements:

the use of drilling, driving or annular space sealing equipment (1) The well shall be located on the highest point on the prem-
have been completed. If the well driller or well constructor is al$ges consistent with the general layout and surroundings, if rea-
the pump installer, the water sample may be collected followikgnably possible, as specified in s. NR 812.08 (1) (b) and as far
completion, disinfection and flushing of the pump installation. femoved as possible from all potential contamination sources, but
well driller or well constructor does not have to be licensed asileast as far as the minimum separating distances required in s.
pump installer to install a test pump for well development alNR 812.08.

sampling. (2) Well casing pipe used for driven point wells shall meet the
(b) The water sample shall be submitted to thgc@nsinstate requirements of s. NR 812.17.
laboratory of hygiene or to a laboratory certified by DHSS under (3) The well drive pipe shall extend 12 inches above the estab-
ch. HSS 165 to do coliform bacteriological examination of watgghedground surface, pump house or building floor, or above any
providingthe laboratory has an agreement with the department {fncrete or asphalt platform surrounding the well at or above the
sending water sample reports to the department within 30 da¥gablished ground surface. In a floodfringe, the top of the well
after conpletion of the analysis. The department recommends thiye pipe shall terminate at least 2 feet above the regional flood
the sample also be analyzed for nitrate. The certified laborat@évation. Driven point wells may not be constructed in a flood-
shall send a copy of each water sample analysis report to \mg,
department on a form prescribed by the department. (4) The diameter of the driven point well shall be selected and
(c) The well driller, well constructor or pump installer shalihe expected depth considered so that the pump installation will
providethe well owner or the owner’s agent with a copy of the labneet the requirements of this chapter. For static water levels
oratory bacteriological analysis report within 10 days of the weleepetthan the lift of a shallow well pump, approximately 20 feet,
driller’s, well constructor’s opump installer’s receipt of the labo- 3 well drive pipe diameter sufficient to accommodate the packer—
ratory bacteriological analysis report. jet assembly in the well shall be selected to allow pumping with
(7) WELL CONSTRUCTIONREPORTS. () The well driller who a deep well pump. When the requirements of sub. (5) are met and
contracted to construct the well, the well driller who actuallwhen the use of a shallow well pump is possible the minimum
constructedhe well, or the well constructor shall submit an origidiameter of the driven point well is %inches.
nal well construction report to the department and to the owner(5) The well drive pipe, not including the screen, of a driven
within 30days following the day the well was completed or recomoint well shall extend to a depth of 25 feet or to a depth 10 feet
structed. A well construction report shall be submitted for amelow the static water level in the well, whichever is greater.
well deepening. A well is completed when all operations that (g) priven point wells, when protected against freezing, may
require the use of drilling, driving or annular space sealing equigs installed with a protective outer sleeve below frost depth as
ment have been completed. A well construction report is ndown in figure 18a. When installed in this manner, the top of the
required for well screen replacement if the screen is set to a degifjular space between the well and the protective sleeve shall be
not exceeding 5 feet above or below the original screen depth gglled watertight with a sanitary well seal.
ting. A well construction report is also not required for blasting or (7) Pump installations for driven point wells shall be com-
hydrofracturing when done within 30 days after original Complﬁﬂeted according to s. NR 812.32
tion of the well construction. Such work shall be reported on the o T
original well construction report or on a copy of the origing| (8) When awell drive pipe is removed to replace a well screen,
report. Anaccurate and complete well construction report shall &€ replacement is new well construction and shall meet all the

submitted on a form prescribed by the department to: requirements of this _chapter. . . . .
1. Department of natural resources; and (9) Screen selection for driven point wells is optional, except

5 The well owner that screens having any lead content may not be used.
Noté:The department’s address is P.O. Box 7921, Madison, WI 53707 (10) Starter drillholes not exceedmg 10 feet deep may be

, - constructed to facilitate driving the pipe. If a starter drillhole is
(bz V\lteII c;,onstructllo? reportx;turned to lt_he well '(tjr:"tlﬁr or wetII constructedhe annular space shall be sealed according to the per-
constructor for compietion or when compliance wi € construyssion drilling methods specified in s. NR 812.13 (2) following

; ( ( ; . o
tion requirements of this chapter is questionable shall be res%ﬁfﬂpletion. An attempt shall be made to remove any temporary

mitted to the department within 15 days of receipt. The origin ; ) ;
well construction report shall be resubmitted. Dry drillholes %rtnegvggsmg. If possible, the temporary outer casing shall be

unsuccessful wells drilled in conjunction with well construction istory: Cr. Register, January, 1991, No. 421, eff. 2-1-91: am. (4) and (6), Regis-

and not immediately abandoned shall be reported on a wellseptember, 1994, No. 465, eff. 10~1-94.

construction report and on a well abandonment report form. The ) )

well driller or well constructor shall ensure proper abandonment NR 812.24  Dug type well design and construction.

according to s. NB12.26, of any drillhole constructed by the welPecause dug wells often pose a safety hazard and a threat to

driller or well constructor that is not intended to provide watergroundwater quality, the department discourages their construc-
(8) WELL CONDITIONING REPORTS. The well driller, well tion. Dug wells may not be constructed without written approval.

constructor or project supervisor shall, within 30 days followin)/"en approved, they shall be constructed to meet the following

any well blasting, hydrofracturing or chemical treatment opersauirements:

tion conducted under an approval, submit a report to the depart{1) CURBING wALL. The curbing wall of a dug well shall be
ment detailing the methods used and results achieved. concrete or steel and watertight to a depth of at least 2 feet below

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91: am. (2) (b) 1., (4) {he vertical zone of contamination, but not less than 25 feet below
and (b), (5), (6) (a) and (7) (a) (intro.), cr. (4) (e), Register, September, 1994, No. 46fe established ground surface. The curbing wall through the

eff. 10-1-94; correction in (2) (c) 1. made under s. 13.93 (2m) (b) 7., Stats., Regi ;
September, 1996, No. 489; correction in (2) (c) 1. made under s. 13.93 (2m) (b fﬁakearea shall be of adequate strength to withstand any external

Stats., Register, May, 2000, No. 533. préssure to which it may be subjected and shall be seated firmly
enough to prevent settling.
NR 812.23 Driven point (sand point) wells. Driven (a) Concrete curbing wall.The curbing wall shall be circular

point wells are typically constructed in sandy soil areas with a higimd at least 6 inches thick with concrete placed so as to be free
water table. Gyundwater in these areas is very susceptible to cdnam voids. The concrete mixture shall conform to provisions of
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s. NR 812.20 (1). The curbing wall shall be reinforced verticallyperation. There may not be a construction joint withife®0 of

and horizontally with 3/8—inch rods on 12—inch centers. Rotlse ground surface. Construction joints shall be left rough and
shall lap 12 inches and be staggered, but the lap may not occwhall be washed and brushed with neat cement grout before pour-
construction joints. The curbing wall should be poured in orieg of concrete is continued, if possible.

Pump base
support mounting
Concrete ! |
platform\, 12"min — Wellseal Groung surface
o0 e s 0
» NNl
NZIY
i i Rt
Steel casing ppe - -
T N —
L" T r . Pump pipe between
T —__ HJof I working-barrel and
—  — —T=}d i — pump-head same size
Weep hlole ' ——_ as working-barrel
B T ’ T
Sand ) T~

RV
I _ﬂ'-— Drive point

T

<

Figure 18a. Hand pump installation protected from frost with outer casing and drainback mechanism.

(b) Steel curbing wall.A steel curbing wall shall have a thick-  (e) Upper terminal. The curbing wall shall extend at least 12
ness of at least 1/4 inch thick and assembled with welded jointeches above the established ground surface. The ground shall be

(c) Curbing wall installation. The curbing wall shall be graded up around the curbing wall to a height of at least 6 inches
constructed at the surface and carried down by excavating frehpvethe ground surface so surface water will flow away from the
the interior. If wood forms are used on the exterior of a concreuell.
curbing vall, they shall be removed before the curbing is lowered. (2) Duc weLL cover. The cover of the well curbing shall be
Exterior wood forms may not be used below the ground surfageade of reinforced watertight concrete at least 5 inches thick and
Metal forms may be left in place. of a diameter large enough to overlap the curbing wall by at least

(d) Annular opening. The opening between the face of th& inches. A drip groove shall be provided within one inch of the
excavation and the curbing wall through the vertical zone of coouter edge of the underside of the cover. The cover shall be free
tamination shall be filled with clean clay slurry. from joints. A pump installation access sleeve comprising a sec-
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tion of steel weltasing pipe conforming to s. NR 812.17 (2) shaBervice pipe from a pressure tank. The steel pipe sleeve shall be
be installed in the cover at the time of pouring the concrete to falpiovided with a one—piece top plate sanitary well seal, and

cate the cover and shall terminate at least 12 inches above the to. An overflow pipe with a screened outlet that terminates at
of the cover. The top of the cover shall be sloped to drain awayst 2 pipe diameters above the maximum water level at its dis-
from the access sleeve. A manhole, if installed, shall be providsithrge point.

with a 4—inch high metal curb which shall be equipped with an > gyried discharge pipe from the spring, from a pump or any
overlapping metal cover, the sides of which extend downwardgaiicepipes from a pressure tank shall be maintained under posi-
least 1-1/2 inches. A tight joint shall be provided between the @ gauge pressure at all times.

of the curbing and the cover using a nontoxic plastic sealing com- 3. When the pump, pressure tank, or both, are installed above

pound. The manhole cover shall be locked or bolted in placeyo, 5ying outlet box, an insulated housing shall be provided for
prevententrance of water and to be safe from vandalism and agehet protection

den;s. E Al . including th (c) The spring shall be capable of producing water that is con-
(3) EQuiPMENT LocATION.  All pump piping, including the tinuously free from coliform bacterial contamination and free of
pump discharge or suction pipe, shall extend watertight througll, s minants in excess of the drinking water standards in s. NR
an access sleeve in the dug well cover. 812.06

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (1) and (2) (a) 1.,
. i Register, September, 1994, No. 465, eff. 10-1-94.
NR 812.25 Springs. The unprotected nature of springs

subjects them to wide fluctuations in water quality. The depart- NR 812.26 Well and drillhole abandonment.
ment discourages their use as a source of potable water. (1) PurPosE. The permanent abandonment of unused or contam-
(1) Springs vary from the standpoint of sources, locationigated wells or drillholes and noncomplying water systems is an
surrounding land uses and elevation. Each spring consideredifigportant step in the protection of the local groundwater quality.
use as a source of potable water shall be evaluated by the dej¥etls, especially thoseith structural defects, may act as conduits
ment prior to use as a potable source. Development of a sprindcasthe vertical movement of contamination from or near the
a source of potable water will be approved only after a departmgraund surface to the groundwater or from one aquifer to another.
evaluation and approval. The placement or driving of a casing(2) CRITERIA FORABANDONMENT. (a) The owner shall perma-
pipe into an undeveloped spring in a location easily accessiblenttly abandon a well or a drillhole under any of the following
the public regardless of the intended use of the spring water is gonditions unless the department approves the continued use of

hibited. the well or drillhole:
(2) Water supplies using springs as a source of water shall 1. The well water isontaminated with biological agents, bac-
meet the following requirements: teriological,viral or parasitic, and 3 attempts at batch chlorination

(a) Location. 1. The area surrounding the spring to a distané®il to eliminate the problem,
of at least 100 feet laterally and 50 feet downgrade and the area2. The well or drillhole poses a hazard to health or safety,
immediately upslope from the spring to a point beyond the crest 3. The well or drillhole construction or well location does not
of the slope or to a distance of at least 200 feet upslope from gaénply with the minimum standards of this chapter, or
spring, may not be used for any activity, including human habita- 4 “The well or drillhole has been taken out of service or has

tion, which may contaminate the spring. _ not been used for 3 or more years and is not needed by the owner
2. The spring outlet shall be at least 2 feet above the regioiaihe immediate future as a source of water for human consump-
flood water level. tion, sanitary purposes, commercial use or for stock watering. As

3. The spring water shall flow from an underground soures alternative, the owner may temporarily abandon the well
having enough overburden so that a horizontal plane extendaagording to sub. (4).
back into the slpe of the hill 100 feet will be at least 25 feet below (b) The department may require the owner to abandon a well
the ground surface. or drillhole under the following conditions:

4. The spring shall meet the distance separation requirements1. The well water is contaminated with a substance in exceed-
from potential contamination sources as specified in s. Ndce of the drinking water standards specified in s. NR 812.06
812.08. 2. The well was not constructed by the well owner or by a

(b) Construction. The spring outlet shall be completely projicensed well driller, or
tected against the entrance of surface water runoff, insects, 3 The well has been temporarily abandoned for 2 or more
rodents and contaminants. years.

1. As depicted in figure 19, a poured concrete box structure ) A well driller or well constructor shall abandon a well or
reinforced with 3/8 inch bars each way shall be constructeddgiihole, which he or she constructed or reconstructed, under the
house the spring outlet. This spring box shall meet the followifgllowing conditions except when the department approves the
minimum construction requirements: continued use of the well or drillhole:

a. Five—inch thick walls and roof with no cracks or holes, 1. The well construction or well location does not comply
except for the overflow pipe in the wall and the access openifgigh the minimum standards of this chapter at the time the well
in the roof, was constructed, or

b. A width of 4 feet, with a 24—square foot cross section, 2. The drillhole is an unsuccessful attempt to construct or

c. A 20-inch diameter round, or a 20—-inch square accessonstruct a well.
opening inthe roof with a 4—inch thick concrete curbing wall that (d) The department may require any person who has aban-
extends 8 inches above the roof, doned awell not in compliance with this section to return and take

d. An overlapping, tightfitting, shoebox—type cover witltorrective action so that the well is abandoned by him or her in a
4—inch high skirted sides, constructed from welded sheet steelcéonplying manner.
cover the access opening, (3) REQUIREMENTSFOR WELLS REMOVED FROM SERVICE. Any

e. A 4—inch diameter or larger steel pipe sleeve, comprisingll or drillhole removed from service shall be properly aban-
a section of well casing pipe conforming to s. NR 812.17 (&pned according to the criteria and procedures in this section
extending through the roof to a point at least 12 inches above éxeept as exempted by s. NR 123.23 (3) (c) or by the department.
roof for the passage of the pump suction and discharge pipe dmg well or drillhole removed from service shall be properly
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abandoned prior to any demolition or construction work on the temporarily abandoned shall meet the minimum requirements
property. A well driller or well constructor who removes a welbf this chapter and shall be able to produce a bacteriological safe
from service shall inform the well owner that the departmentater sample if the well is potable. When a well is temporarily
requiresthat any well removed from service be permanently abaabandonedhe owner shall notify the department. To temporarily
doned according to the requirements of this section. A well drillabandon a wk the top of the well casing pipe shall be sealed with
or well constructor shall report any well he or she removes framwatertight cap threaded onto the top of the well casing pipe or
service on the well construction report for any replacement wellive pipe or with a steel plate welded watertight to the top of the
he or she constructs on the property. well casing pipe. If the pump or well seal is watertight, the pump

(4) TEMPORARY ABANDONMENT REQUIREMENTS. Any well to  may be left in place.
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Figure 19. Specifications for spring boxes.

(5) WELL ORDRILLHOLE CASING PIPE. The well casing pipe or  (b) The well casing pipe may be removed from a well or dril-
drillhole casing pipe shall be left in place when a well or drillholole as part of reconstruction ordered or requested by the depart-
is permanently abandoned, except under par. (a), (b), (c), (d) om@nt. The well casing pipe may only be reinstalled on the same
and only if the well or drillhole is sealed as the well casing pigoperty if the reconstruction takes place within 120 days of the

is pulled; and if any concrete or neat cement grout that settlesiiginal construction,
the drillhole is replaced. (c) The well casing pipe may be removed from a dewatering

(a) The well casing pipe may be removed from a dry drillholeell or a drillhole. Such well casing pipe may only be reused for
and reinstalled in a well on the same property within 30 daysdgwatering wells.
original drillhole construction,
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(d) The well casing pipe may be removed from a recenthe filled with neat cement grout which may be poured or pumped
constructed well or drillhole and reused if the well casing pipe d@®wnthe drive pipe or drillhole. The use of a conductor pipe is not
inspected and approved for reuse by a department representateguired.The drive pipe and screen may be removed before place-

(e) The well casing pipe may be removed from a well or a drirent of the grout if the total well depth is 25 feet or less.

Ihole if the well or drillhole is completely filled with the abandon- 2. ‘Filling wells and drillholes’. Wells and drillholes com-
ment material before the well casing pipe is pulled. pleted in bedrock formations shall be completely filled from the

(6) PRE-ABANDONMENT REQUIREMENTS. (@) All debris, bottom up with neat cement grout, concrete grout, concrete or
pumps, piping, ungrouted liner pipe and any other obstructiapprovedoentonite chips as provided in subd. 3. As an alternative
known to be in the well or drillhole shall be removed if possibli®r uncontaminated bedrock wells and drillholes deeper than 250
before the well or drillhole is permanently abandoned. feet, chlorinated, sand—free pea gravel may be used to fill the well

(b) In a badly fractured or highly permeable geologic form&r drillhole from the bottom up to the 250-foot depth provided
tion sodium bentonite drilling mud may be circulated in the drithat for wells or drillholes extending through more than one geo-
Ihole or in the well prior to permanent abandonment proceduflegic formation, a neat cement grout, concrete or bentonite chip
are undertaken. plug at least 40 feet thick is placed at the contact surface between

(c) The sealing material to be used in permanently abandoniig adjacent geologic formations. When pea gravel is used for this
a well or drillhole between 24 inches and 30 inches in diamete@/fernative, it may be poured without the use of a conductor pipe
shall be placed through a conductor (tremie) pipe or by meandEpvided the well is sounded at 50—foot intervals to ensure that
a dump bailer except when approved chipped bentonite is ugeddging of the gravel in the well does not occur.

Conductor (tremie) pipe used shall be any of the following: 3. ‘Use of bentonite chips’. Approved slow-hydrating ben-
1. Metal pipe, tonitechips may be L_lsed to fill bot_mcc_)nsolidated form_ation and
2. Rubber—covered hose reinforced with braided fiber or sté§drockwells and drillholes by using instructions provided by the
and rated for at least 300 psi, or department with the following restrictions:

3. For use at depths less than 100 feet, thermoplastic pipe@. For wells andrillholes 4—inch diameter and larger the total
rated for at least 100 psi including: cﬁapth may not be deeper than 500 feet and the number of feet of

a. Polyvinyl chloride (PVC) standing water in the well or drillhole may not be more than 350
b. Chlorinated polyvinyl chloride (CPVC) feet. As an alternative for uncontaminated wells and drillholes

! deeper than 250 feet, chlorinated, sand—free pea gravel may be
c. Polyethylene (PE), used tdill the well or drillhole from the bottom up to the 250—foot
d. Polybutylene (PB), and depthprovided that for wells or drillholes extending through more
e. Acrylonitrile butadiene styrene (ABS). than one geologic formation, a bentonite chip plug at least 40 feet

(d) The bottom end of the conductor pipe shall be submergéitk is placed at the contact surfaces between the adjacent geo-
in the sealing material at all times. A conductor pipe shall also logic formations. When pea gravel is used for this alternative, it
used for wells or drillholes greater than 30 inches in diametemifay be poured without the use of a conductor pipe provided the
water remains trapped above the sealing material as it is appligéell is sounded at 50—foot intervals to ensure that bridging of the

(e) The flow from a flowing well or drillhole shall be reducediravel in the well does not occur.
as much as possible with a packer, by extending the well casingb. Not allowed for wells and drillholes less than 4—inch diam-
pipe, or by other approved means including those depicted in figer, and

ures 20 to 22 before it is permanently abandoned. c. Not allowed for any well or drillhole filled with drilling
(f) Abandonment of wells or drillholes with inadequate grouinud or bentonite slurry.

ing or sealing of the annular space outside the well casing pipe 4. ‘Dug and bored wells’. a. Dug or bored wells shall have
shall be performed to ensure complete sealing of the amnggéH ) L
f

h - S . cover removed and the top 5 feet of curbing or concrete wall
space. Techniques are situation dependent and may include r - . - ;
ing a new annular space outside the well casing pipe, use of p ovedRock curbing may be caved into the drillhole as the well

sure grouting methods or perforation of the well casing pipe. %elng sealed only if done in a manner to prevent bridging. The

. . ) well shall be filled using clean clay or silt, clean native soil,
(g) The well casing pipe and abandonment material may be (@b oved chipped bentonite, concrete, concrete (sand—cement)
minated as much as 3 feet below the ground surface or o a depif}y; omeat cement grout if constructed in unconsolidated forma-
below any future building foundation at the time of permanefjg 5
abandonment. )

b. Dug wells and drillholes constructed partially or com-
(7) PERMANENT ABANDONMENT METHODSAND MATERIALS. (&)

; letely into bedrock shall be filled with neat cement grout, con-
Methods. Once obstructions have been removed from a well . f
a drillhole, it shall be permanently abandoned by filling, from tq%rete (sand—cement) grout, concrete or approved chipped benton-

e to a point at least 2 feet above the top of the bedrock. The

C with the use of a conductor (tremie) pipe, except where the ﬁgamder of the well or drillhole may be abandoned using any of

of a conductor pipe is specifically exempted, by using one of t materials listed in subd. 4 a
following methods: c. Dug or bored wells 18 inches in diameter and smaller shall

1. ‘Wells and drillholes completed in unconsolidated form42€ filled by means of a conductor (tremie) pipe, except when ben-
tions’. a. Drilled wells and drillholes or driven—point wells 2—1/2°0Me clhlps are used_la_s spe((:jlfle%ulh;]d. 3 or Wgen <(:jlean”c_la)2/ O;
inches or larger in diameter in unconsolidated formations shaIIE?E or clean native soil is used and the dug or bored well is 25 feet

bottomup, with the materials specified in this paragraph aier

filled with neat cement grout, concrete (sand—cement) grout, cOfeP Or less.

crete, or with clay or a sodium bentonite—water—sand slurry with 5. ‘Well pits’. When a well terminating in a pit is abandoned,

a mud weight of at least 11 pounds per gallon or as in subd!f® pit shall also be abandoned except when the pit is a subsurface

When clay or sodium bentonite—water—sand slurry is used, #igmproom (alcove) adjoining a basement. Pits shall be aban-

slurry shall have a sand content of at least 10%, but not more tHaned by perforating the floor, knocking out one wall and filling

25% by volume of the slurry and at least the top 5 feet shall #e pit with clean native soil less permeable than the soil surround-

filled with neat cement grout, concrete (sand—cement) grout, cdg the pit.

crete or approved chipped bentonite. 6. ‘Non-pressure conduits’. When wells having hon—pres-
b. Driven—point wells and drillholes less than or equal t6 2—sure conduits are abandoned and filled, the basement end of the

inches in diameter completed in unconsolidated formations shadinduit shall be permanently sealed with a watertight cap or seal.
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Figure 20. Inflatable packer method for permanently abandoning a flowing well.
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Figure 21. Method for reducing flow in a flowing well by extending the well casing pipe before permanently abandoning the well.
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Figure 22. Method for reducing flow in a flowing well by first adding gravel to the bottom before permanently abandonitig the we
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TABLE C
ACCEPTABLE MATERIALS AND METHODS FOR WELL ABANDONMENT
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(b) Materials. 1. Neat cement grout, concrete (sand—cement) (6) SAMPLING AND REPORTING REQUIREMENTS. The pump
grout,clay slurry or sodium bentonite slurry as described in s. NRstaller, orhis or her agent, or the person who installed the pump,
812.20 (1) or approved chipped bentonite shall be used to perstzaallcollect a water sample from a potable well within 30 days fol-
nently abandon wells and drillholes where the use of such matésiving completion of the original pump installation and thereafter
als are required in this section. Powdered bentonite may be addeygtime the well is entered for the purpose of installing, replacing
to neat cement grout up to a ratio of 5 pounds of bentonite perepairing any equipment located within the well, and shall have
94—pound bag of cement. the sample analyzed for coliform bacteria at a lab certified by the

2. Concrete shall consist of a mixture of cement, water, safiSSfor bacteriological analysis of drinking water provided the
and gravel in the proportion of one bag Portland cement (@poratory has an agreement with the department for sending
pounds) (ASTM C 150, Type | or API-10A, Class A), an equafater sample reports to the department within 30 days after
measure of sand and an equal measure of gravel, by weight of®§pletion of the analysis. The department recommends that the
volume, and not more than 6 gallons of water. As an alternatig@Mmplealso be analyzed for nitrate. The pump installer may desig-
a commercially prepared mix may be used providing the mix hagte the owner, the property lessee or any other person the pump
at least 6 bags of cement per cubic yard. The gravel size mayiRgtallerchooses to designate to collect the sample and have it ana-
exceed 1/3 of the inside diameter of the conductor (tremie) pifyged. The water sample result shall be furnished to the owner
used for the well abandonment. within 10 days of the receipt of the result by the pump installer.

(8) ABANDONMENT REPORTS. An abandonment report shall be  (7) NOTIFICATION OF CONTAMINATED WELLS. Pump installers
filed with the department within 30 daykea the well or drillhole ~ shall notify a well owner if the pump installer becomes aware that
is abandoned. The abandonment report shall be filed by the pefégnwater from the well contains contaminants in excess of the pri-
performing the abandonment on forms provided by the depdiary drinking water standards in ch. NR 809.
ment and shall include a complete detailed description of location(8) BACTERIOLOGICALLY UNSAFE WELLS. The pump installer
of the well, method of sealing, construction and geologic featureball return to the well site to attempt to correct a problem with a
if known. Well drillers, well constructors and pump installers shagfiotable well that produces bacteriologically unsafe water. The
report tothe department any unused or unabandoned wells or dpisimp installer shall return within 90 days after the pump installa-
Iholes of which they have knowledge. tion is completed or 30 days after the pump is placed into service,

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (2) (a) 4., (3), (hichever is longer. If noncomplying installation or disinfection
(Tcgbﬁ'é"gf')Féé;?s(é)r,(gér,?féébga _?Légzi,ar'\ié' j‘é;r‘gﬁ_c-lgﬂ‘féh_”- (2) (@), (7) (@) 6. 3gs not the cause of the problem, a fee may be charged by the
pump installer for any corrective work.

Subchapter Il — Requirements for New Pump (9) Potable water supplies shall be protected to prevent back—
Installations and Water Treatment flow, back-siphonage and cross—connections according to the
requirements in s. Comm 82.41.

NR 812.27 Pump installer requirements. (1) LICENSE ofisen, & fegster Janen 1051 Yo 421, o Lok am @) (10 0o,
REQUIREMENT. Pump installers shall hold a valid Wisconsininder s. 13.93 (2m) (b) 7., Stats., Register, September, 1996, No. 489
license. A master plumber licensed under ch. 145, Stats., may
install apressure tank without a pump installers license. The nameNR 812.28 Pump and supply pipe.  Pump discharge and
and license number of the pump installer or pump installer firsupply piping shall conform to the specifications in s. NR 812.17
shall be identified on the pump installation truck and similder steel pipe or shall conform to the requirements in the “Pipe and
equipment. The identification shall be at least 2 inches in heightbing for water services and private water mains” table in ch.
with at least 1/4 inch wide brush stroke. The identification sh&llomm 84, except that Type M copper pipe may not be installed
have a sharp color contrast with the background on which itlisderground. Pipe used for year—round installations shall be pro-
applied. The identification shall remain legible. tectedfrom freezing. Lead—based solder for pipe connections may
(2) LOCATION REQUIREMENT. Except when the reporting Not be used. The department recommends that galvanized pipe not

requirements Of s. NR 812.04 (2) are Comp"ed W|th, a pump m%? Used When the Watel’_ quahty iS knOWn .tO be COrrOSiVe. lelta-
not be installed, replaced or serviced in a well that is not propefigns on the use of plastic pipe are found in ch. Comm 84. Plastic
located according to the minimum location and separati®¥e maynot be used for buried pipe in soils known to be contami-

requirements in effect at the time of construction and: natedwith volatile organic chemicals. Plastic pipe may be used as

(a) According to the minimum location requirements in effeOP Pipe installed within a well or for discharge piping between
at the time of installation of any potential source of contaminatigj€ Well and the building served, provided it meets ch. Comm 84
if the source was installed more recently, or standards and has a minimum pressure rating of 150 pounds per
(b) According to the minimum Iocationl requirements of s N%quare inch. When plastic pipe extends through the seal of a well
812.08 9 q ' ith an above—ground discharge, the portion of the plastic pipe
e o ) extendingabove—ground from the well shall be protected from the
ply(\?v)iti?tThsé (I:E(;(rf(‘jtilggngltgfingesp:je?rfrwéﬂtzz ggge;??énsoigﬂhg?ﬁgéﬂight on(rjledplfastic pipe (ljj'sedtSha"rbi tof the type with inhibitors
! N ommended for use in direct sunlight.
pit or to the minimum standards of s. NR 812.42 (2). Note: The department recommends the installation of torque arresters on the drop

(4) PITLESS ADAPTERSAND UNITS. Pump installers or personspipe for submersible pumps.

: : ; ; istory: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. Register, Septem-
installing pumps shall use approved pitless adapters and p'tlgeé-ELQQX, No. 4659, eff. 10—1—9%1rrections made under s. 13.93 (2m) E(Jb) 7., Stzfts.,

units to make subsurface connection to wells as specified in s. Riigister, May, 2000, No. 533.
812.31.

(5) DISINFECTION AND WELL SEALS. The pump installer shall NR 812.29 Height of finished well. For wells

i ; nstructed after February 1, 1991, the pump installation shall be
disinfect any potable well and water system according to s. ﬁcgmpleted such that the watertight well casing pipe for all wells,

812.22(4) and (5)upon completion of the original pump installa- ; : :
tion and thereafter anytime the well is entered for the purpose @2 JO52 (P23l 1.8 BOSBIEE, S OPAne 8 est 2
installing, replacing or repairing any equipment located within thg,"yy jiiqing floor or above any concrete or asphalt platform sur-
well.  Following disinfection, the disinfectant shall be flusheg qingthe well casing. For wells in floodplains, the top of a well
according to s. NR 812.22 (5). The disinfection and flushing shaf\5|| terminate at least 2 feet above the regional flood elevation.
be completed before the system is placed into service. The pusifa may not be installed in a floodplain. Approval shall be
installer shall seal or cover the well with an approved vermirshtained for termination of a well in a pit.

pI’OOf cap or seal. History: Cr. Register, January, 1991, No. 421, eff. 2-1-91.
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NR 812.30 Vermin—proof well caps and seals. (2) GENERAL REQUIREMENTS. (a) A pitless subsurface pipe
(1) REQUIREMENTSAND DEPARTMENT APPROVAL CRITERIA. New connection to a well casing pipe shall be made with an approved
wells shall be sealed or covered with an approved weather aveld—on,clamp—on or bolt—on pitless adapter or an approved fac-
vermin—proof compression type well cap or seal installed on ortory—assembled pitless unit. Approved weld—on adapters or
the top of the well casing pipe. Examples are depicted in figurggproved pitless units shall be welded or thread#uktovell cas-

23 and 24. All well cap or seal approvals shall be based on matery pipe according to sub. (3) or (4). All welding shall be per-
als of construction, method of venting, effectiveness of gask&itmed inaccordance with s. NR 812.18. An approved clamp—on
ease ofemoval for inspection of the inside of the well and methaat bolt—on pitless adapter may only be installed for a well that will
of attachment to the well casing pipe. Stud bolts are preferred. Beeve asingle family residence. An approved clamp—on or bolt-on
nuts and bolts shall be made of material such that corrosioradapter may only be installed by a pump installer. It shall be
minimized. Alist of approved models is available from the departnstalled according to any approval conditions and according to

ment. the manufacturer’s instructions.
Note: Requirements for vermin—proof caps and seals for existing wells are listedNote: The Department will reevaluate the effectiveness of clamp—on and bolt-on
ins. NR 812.42 (8). adapters over time and may request information from pump installers concerning

(2) WELL SEALTYPE. When a sanitary well seal is used to Cové?cation of installations, manufacturer’s name and model number.
the upper well terminal, it shall have a one—piece top plate. A spjit(P) The inside diameter of a pitless unit may not be smaller than
top plate seal may not be installed unless it is enclosed in a 51 - inside diameter of the well casing pipe. No part of a pitless

stantial, permanent weather—proof shelter meeting the requif@apter may extend into the inside of the well casing pipe so that
ments of s. NR 812.40. setting omemoval of the pump, pump piping or other appurtances

(3) WELL venT. A screened downward facing well vent of® |mpeded.b d disch hall b ided for all school
other vent shall be provided for the well cap or seal for all drilled (€) An above—ground discharge shall be provided for all schoo
d high capacity wells except that an approved pitless unit or an

wells except when the well is a flowing well and the well he . . -
must be maintained watertigiihe well vent pipe or vent opening @PProved weld—on pitless adapter may be installed if the welded
readed joints are pressure tested for leakage as depicted in fig-

shall provide at least 0.25 square inches of open area, excludih 129 or by a comparable testing procedure. The adapter or unit

the area occupied by the material of the screen. Vent pipes ext ;

ing above the well casing pipe shall terminate in a downward fagints shall be tested and proven watertight under a pressure of not

ing bend and shall be screened. Screens shall be made of matggig|than 14 psig. The pressure shall be maintained for at least 30
nutes.The pump installer shall notify the department at least 24

not easily corroded and shall be firmly seated in the vent openifid. ! >
Vent openings incorporated as part of the underside of U{s lzefore testing, so that a department employee may witness
e test.

approved well cap or seal are allowed. (@) Anab d disch hall b ided f cal
n above—ground discharge shall be provided for crystal-
(4) HoLo-pown pevice. Well caps or seals may not be use (granite) bedrock wells approved for installation of 25 or less

B e sched: of wll casing pipe. Wien ntaling he above-ground o
L : arge, the required neat cement grout surrounding the well cas-
or other similar approved device may be used to hold the subm 5 pipe may not be removed.

ible pump discharge pipe in place.
(5) CoNDUIT FOR ELECTRICAL CABLE. Pump electrical cable (3) PITLESSUNIT CONNECTIONSTO STEELWELL CASING PIPE. @)
shall be protected in a metal or plasti'c conduit. The conduit s V\{gen ?Ylvetl-l cas:cng PIpe IS nootl ]Eerrtmnated at tgle gesglred dep_:hJ}or
h . : installation of an approved factory assembled pitless unit, the
be threaded tightly into the well cap or seal or shall be seale Il casing pipe shall be cut off at the desired height, and the pit-

an equivalent manner. If the electrical wires are buried beside S5 unit ma
. y be welded or threaded and coupled to the top of the
well, the bottom of the conduit shall extend 3 feet below th ell casing pipe by one of the following methods:

ground surface, platform or floor and shall be sealed watertight:

If the conduit extends from the well seal to a basement, the eng of %] Cuttinfgk(])ff the”""e".casmg pip%squl?jrely, ﬁroe)/idinlg 3 be\c/ielf
the conduit shall be sealed in a watertight, vermin—proof mannigY, the top of the well casing pipe and welding the beveled end o

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (1), (3) and ( ,e unit to the beveled end of the well casing pipe.
Register, September, 1994, No. 465, eff. 10-1-94. 2. Cutting threads on the top of the well casing pipe with a
pipe die and threading a full-standard recessed coupling water-
NR 812.31 Pitless adapters and pitless units. Pump tight tothe threaded end of the unit and to the top of the well casing
installers or persons installing pumps shall use pitless adapterpipe.
pitless units approved by the department to make subsurface con-3. Welding a pipe nipple, having threads on one end, beveled
nections to wells. Nonpressure conduits may not be used, uniesshe other end and meeting the requirements of s. NR 812.17 (2),
a variance is granted by the department. to the cut off top beveled end of the well casing pipe and threading
Note: In areas especially prone to lightning strikes to wells having submersitde full-length standard recessed coupling watertight to the
ggrrﬂj%sit’st.he department will grant variances to the prohibition against nonpres?.HFea.dedand of the unit and to th_e nip.ple. The top of the well cas-
ing pipe and the bottom of the pipe nipple to be welded shall both

(1) DEPARTMENT APPROVAL CRITERIA. The design criteria on : k :
which pitless adapter or pitless unit approvals are based inclugve beveled ends. If the pitless unit has female threads, the unit

but are not limited to, materials of construction, thickness of pi Ay be threaded watertight directly to the threaded end of the nip-
or tubing, thickness of other component parts, method of fabri g .

tion, method of connection and the integrity of the seal to the we|] 4. Reaming out the threads of a full standard recessed cou-
casing pipe. The department may require additional standardsg}ﬂlg’ at least 1/3 the length of the coupling, and welding the cou-
tests, including minimum pressure test performance, that &9 to the top of the cut—off well casing pipe with a fillet weld
department deems necessary to demonstrate the sanitary inte§fit§1€ inside or the outside contact surface of the coupling.

of any adapter or unit submitted for department approval. A list (b)) When installing an approved factory assembled pitless
of approved models is available from the department. Pitle¢’it, the following restrictions shall be followed:

receiver tanks, factory—assembled pitlesits, both short and full 1. The threaded lower end of a pitless unit may not be welded
length models are depicted in figures 25 to 28. to the cut—off end of a well casing pipe.
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shall be theaded onto the pitless unit before it is solvent cemented

to the top of the thermoplastic well casing pipe. This is depicted
Steel cover plate with skirted sides

in Figure 31.

(b) Only approved lubricant specifically intended for use with
thermoplastic well casing pipe may be used with threaded cou-
plings used for pitless units and pitless adapters. A threaded joint

Welded shall betightened no more than one full turn using a strap wrench.

(c) Threaded couplings may only be used for installation of pit-

/~Set screw less units or pitless adapters after placement of the well casing
pipe
| ﬂ & W~ ﬁ"mdp"a,f::: for (d) The portion of the well casing pipe above a short length pit-
£ ;§ less unit shall be steel or thermoplastic well casing pipe meeting
E a N ot the requirements of s. NR 812.17.
= 5 Compressible gaske (e) When thermoplastic well casing pipe is extended above the
5 depth of the buried pump discharge line, the thermoplastic pipe
% Ground surface shall be contained in a pumphouse or in an oversized steel pipe
5\ Z W extendingfrom below the frost depth to the top of the thermoplas-
tic pipe.
Steel well casing (f) A permanent tag bearing the message “plastic well casing
Lé / pipe” shall be attached to the top of the well.

(5) PITLESS RECEIVER TANKS. Pitless receiver units shall be
approved by the department.

(a) Steel buried tanks that are part of an approved pitless unit
shall have a minimum wall thickness of 1/4—inch and shall have
an identifying seal, label or plate showing the manufacturer’s
name and model nhumber.

(b) An approval shall be obtained for the installation of a bur-
ied pitless receiver tank having a gross volume greater than 1,000
gallons.

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (intro.), (1), (2)
(a), (b) and (d), (3) (a) 3., (5) (a) and F|gure 28, cr. (5) (intro.), Register, September,
1994, No. 465, eff. 10— 1-94.

Well seal with expandable rubber gasket

Screened well vent

NR 812.32 Pumps. (1) GENERAL PUMP INSTALLATION
REQUIREMENTS. (a) The installation of pumps shall be planned and
carried out so the pump will be:
Condult pipe for 1. Installed so it and its surroundings are in a sanitary condi-
] /—pump wiring tion;
N - 'y 2. Properly sized so as to provide the volume of water neces-
sary, where obtainable, for an adequate water supply;

te——12"" min,———

2 3. Designed to meet the well characteristics and not exceed
a the yield of the well except when the available aquifer is low pro-
g ducing;
3 Ground surface 4. Installed for operation without priming or breaking suc-
o tion;

Steel well casing 5. Installed in such manner as to provide adequate protection

against contamination of the water supply from any surface or
subsurface sources.

K 6. Installed in a manner so that it is accessible for mainte-
nance, repair and removal.
(b) Pump motor lubricant or coolant oil shall be USDA or FDA
Figure 24. Well seals for high capacity wells with submersible pumps. approved food contact grade formulations.

2. The threaded ends of a short model, factory—assembled pitote: Such formulations are usually based on National Formulary, white food
lessunit may not be welded to the top of a cut—off well casing pi[géade mineral oil or inhibited propylene glycol with FDA approved components.
nor to the section of riser pipe extending from the unit to ground (¢) Every pump shall be installed with an above—ground dis-
grade, except that the unit may be welded to the cut—off well cgbarge such as depicted in figure 32, an approved subsurface pit-
ing pipe and to the riser pipe if the ends of the unit, the well casiegs adapter or pitless unit such as depicted in figure 33 or an
pipe, and the riser pipe are cut and beveled according to par.ag@froved subsurface well casing pipe connection.
1 (d) When water is pumped or flows to discharge into a body

3. Factory—assembled pitless units, including those fabeif water, the end of the discharge pipe shall be extended at least
catedwith pitless receiver tanks, may not be connected to the welpipe diameters above the highest elevation of the water.
casing pipe by means of a compressible joint. (2) OFF-SETPUMP INSTALLATIONS. (a) Buried suction pipes.

(4) PITLESSUNIT AND PITLESSADAPTER CONNECTIONSTO THER- 1. Buried suction pipes shall be enclosed in a pressurized conduit
MOPLASTIC WELL CASING PIPE. (a) Steel well casing pipe, pitlessand the annular space between the 2 pipes shall be maintained
units or pitless adapters may not be welded after they are attadlweder system water pressure at all times provided by a pipe
to thermoplastic well casing pipe. The thermoplastic couplirextending from the pump watertight to the conduit.

—
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Note: In areas especially prone to lightning strikes to wells having submersitiiee |aid according to the sewer separation requirements of s. NR
pumps, the department will grant variances to the prohibition against nonpressiiey 3o (4)

conduits. . . . . Note: A well casing pipe nipple, 1/2 threaded—1/2 beveled may be used in lieu of
2. When a suction pipe crosses a sewer, the suction pipe shaill pipe coupling.
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I
\:
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wal/ ——
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[ pump

Figure 25. Pump installation for a well with a pitless receiver tank. (For acceptable procedures for connection of the wetl tcasing pipe see s. NR 812.31 (3)).

3. Pressure conduits may terminate at the end of a horizortgdump is replaced and set to a greater depth in a well, an attempt
pipe entering a basement. Any unburied pump suction pipe in #f@ll be made to ascertain the well construction so this require-
basement not enclosed in a pressurized conduit shall be at lezatt can be made. The pump shall provide an adequate quantity
one foot above the basement floor. A pressure (box) elbow nfywater, where obtainable, for the intended purpose of the well.
be used to extend the pressurized conduit to a point above tHte: The department may grant variances to the 5—foot requirement of this sub-

basement floor. Pressure (box) elbows may be buried. section in low permeability, low yielding formations.
(4) BURIED DISCHARGE LINES FROM SUBMERSIBLE PUMPS. (@)

4. A shallow well pump shall discharge to a seal-cross fittingoq g re requirementsBuried discharge lines from submersible
beforebeing connected to a pressure tank. A control valve may '%%Enps shall meet the requirements of s. NR 812.28 and shall be
be installed in the discharge pipe between the pump and the sgalitained under system pressure at all times. Check valves may

cross fitt.ing. _ o not be placed in the pump discharge pipe beyond a buried section
5. Figures 34 to 36 depict offset pumps with pitless adaptejspipe between a well and a pressure tank. The check valves shall
and pressure conduits. be located at the top of the submersible pump, or in that portion

(b) Pump height.The department recommends that the pung the discharge pipe before it becomes buried, or on the spool of
impeller or cylinder for offset pumps be located at an elevati@m approved spool-type pitless unit.
above the established ground surface but shall be located at afb) Separation from sewersl. When a water discharge line
elevation not subject to flooding and at least one foot above ttresses a s#ary sewer, the water discharge line piping within 10
basement or pit floor. feet of the point of crossing shall be installed:

(3) Pump INTAKE SETTING. When a well is constructed in an  a. Atan elevation at least 12 inches above the top of the sewer
unconsolidated formation, the pump intake shall be set at leasngasured from the bottom of the water line; or
feet above the bottom of the well casing pipe or drive pipe casing b. At least 18 inches below the bottom of the sewer measured
or above the top of the screen. This is depicted in figure 37. WHesm the top of the water line; or
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o . . (b) Lineshaft turbine pumpsl. General sealingquirements.
c. Within a waterproof sleeve made of materials as specifiggheshaft turbine pumps shall be mounted on the well or over the
for sanitary building sewers in ch. Comm 84. well casing pipe on a pump platform or well casing pipe flange so
2. When a water discharge line extends parallel or roughi¥ to effectively seal the top of the well. Any opening through the
parallel with a sewer, the water discharge line shall be separgigehp discharge head shall be sealed watertight.

a minimum distance from the sewer as follows: 2. Specific sealing requirements. The discharge head for a

a. Water discharge lines 2 1/2 inches in diameter and largaeshaft turbine pump may be installed over the well casing pipe
shall beseparated at least 8 feet horizontally from a sanitary sewghder the following conditions:

meabsured from center.;[jo ggnteré)f the 2 pipes. disch i a. A minimum 12 inch high concrete pump platform shall be
- Except as provided in subpar. c., water discharge 'neggured surrounding the well casing pipe. The well casing pipe

inches or smaller in diameter shall be separated at least 30 in : ; : ;
horizontallyfrom a sanitary sewer, measured from center to cen pilc?égjﬁf t](igtljlr%aggzne inch up into the pump discharge head as

of the 2 pipes.
(c) Water discharge lines 2 inches in diameter and smaller may

be installed less than 30 inches horizontally separated from a sani-
tary sewer if the bottom of the water discharge line is installed at
least 12 inches above the sewer, except that portion of the water

discharge line within 5 feet of the point where the line enters the
building may be less than 12 inches above the sewer.
(d) A water discharge line shall be separated from a storm
sewer by at least 6 inches. ,
(5) PUMPSLOCATED BESIDE OR OVER THE WELL. (@) Shallow— H
well suction pumps, deep—well piston pumps and deep—-well jet
pumps. When the pump unit does not effectively seal the top of
the well casing pipe and the well pump suction pipe or jet pump
piping emerges from the top, a threaded fitting or an approved
type seal with expandable rubber or neoprene gasket shall be pro-
videdbetween the well casing pipe and the well pump suction pipe
or jet pump piping.

Approved
well seal

Pipe cap

12”min
Ground surface

= WAL 720
f/4 /-Permanent

well casing

Optional
locking
device

Approved
spool type
adapter To service

Figure 27. Non—spool type pitless units. (For acceptable procedures for connection
of the units to the well casing pipe see s. NR 812.31 (3)).

b. If the pump discharge head does not have enough recess to
extend down ovehe well casing pipe at least one inch, a cast iron
or steel subbase sanitary ring at least one inch thick shall be bolted
to the base of the discharge head and installed surrounding the
well casing pipe. A compressible neoprene gasket shall be
installed between the base of the discharge head and the sanitary
ring or subbase unless the metal surfaces are machined. This is
depicted in figure 38L. As an alternative a flange may be welded
to the top of the well casing pipe as depicted in figure 38C.

c. If a concrete pump platform is not to be poured surrounding
the well casing pipe, a steel flange shall be welded watertight to
the top of the well casing pipe. The base of the discharge head shall

Figure 26. Factory-assembled spool pitless unit installation. (For acceptabled€ bolted to the casing flange and a compressible neoprene gasket
procedures for connection of the unit to the well casing pipe see s. NR 812.31 @})all be installed between the 2. This is depicted in figure 38D.

G
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d. The well casing pipe may be enlarged above gradeféet except when the pump operation is expected to lower the
accommodate the pump column flange, by fillet welding awater level in the well to a point below 5 feet above the bottom of
threading a steel flange plate watertight to the top of the well c@se well casing pipe. Oil lubricated lineshaft turbine pumps may
ing pipe. A piece of lgier diameter pipe meeting Table V requirebe used for nonpotable wells providing the lubricants are USDA
ments shall then be fillet welded watertight to the top of the flange FDA approved food contact grade formulations.
plate.The pump discharge head shall then be installed as providegbte: Such formulations are usually based on National Formulary white, food
in subd. 2. a. to c. grade mineral oil.

3. Lubrication of lineshaft turbine pumps. a. teévdubricated Note: The department may allow the installation of oil lubricated lineshaft turbine
Iinesﬁaft turbine pumps shall be used for p'ota.ble wells. In wa umpsfor potable wells when the pumping water level is less than 250 feet deep when

. ue circumstances warrant such installation.

:e\ée_lsde((ejper_ than 50 feet, the purr|1_p go_lumn bgarings shall tt;e pre9(6) DISCHARGE LINES FROM LINESHAFT TURBINE PUMPS. (a)
ubricated prior to pump start up. Lubrication during pump back;. : : . : . '
spinshall be provided if necessary. Water for lubrication of pumpd€SSurized. Discharge lines from lineshaft turbine pumps that
shall be supplied by piping connected to a supplemental press%ﬁee malntalne(_j under system pressure at all times shall contain an
system of the potable waterply. Water lubricated lineshaft tur- ai—vacuunrelief valve preceding a check valve. A well vent shall
bine pumps are recommended for nonpotable wells. be installed in the pump base. This is depicted in figure 39.

Note: Where backspin may be expected to occur, the department recommends a

b. Oil lubricated ”neShaﬂ. turbine pumps. may be used ferne delay or backspin ratchet be provided to prdatermotor in the event the pump
potable wells when the pumping water level is deeper than 2&fktrols are energized before the pump stops backspinning.

Quarter section of
casing turned 90°

Well casing

/

To be watertight
fillet- weided
to well casing pipe

/Torch-cut window

Figure 28. A weld—on pitless adapter. (8) CASING NOT PART OF PUMP INSTALLATION. The well casing

(b) NonpressurizedBuried discharge lines from lineshaft-  pipefor any drilled well greater than 2 inches in diameter may not
bine pumps that are not maintained under system pressure apallsed as a delivery pipe in the pumping operation, except when
times shall contain an UL approved check valve or shall contahre well casing pipe is under continuous pressure as with a pack-
an air—vacuum relief valve near the pump, and prior to any buried-jet pump installation.
portion of discharge pipe. When water is pumped to a pond or(g) pymp INSTALLATIONS FOR FLOWING WELLS. (@) Under-
other body of water, the end of the pump discharge pipe shallf}gund pipe connectionsUnderground pipe connections may
extended at least 2 pipe diameters above the highest elevatiop ) he made to a flowing well with an approved pitless adapter.

the water in the pond or other hody of water. (b) Unprotected suction linesAn offset shallow well pump

(7) Hanp PUMPs. (2) Hand pump heads shall be designed ag% not be connected directly to the buried pipe exiting a pitless
fabricated so there are no unprotected openings, other than pter or unit of a flowing well or to a pipe extending out of the

spout, tahe interior of the pump. The water spout shall turn dowllg o 4t the top of the welhd redirected back into the ground. Bur-
wardand be closed on top. If a separate watertight port is proviqe| pining from the flowing well shall discharge to a surge tank
for priming, it shall be sealed watertight when not being us ving either an overflow pipe or an air-vacuum relief valve

Unsealed openings may not exist in the pumpbase. If the pumi,i§5ieq inthe top of the tank. A booster pump shall be connected
installed outside, a concrete crack—free watertight pump platfofqy, o surge tank and discharge into a pressure tank
at least 6 feet in diameter, as depicted in figure 40 shall be pro- )

vided. The top of this platform may be at ground grade, but in any (€) Overflow piping. 1. When a flowing well is placed in use,
case the platform shall be mounded so that water does not aﬁ?-ﬂow from the well shall be regulated by means of a control
mulatearound the well. If excess water flow from the pump spoyfg!Ve with a screened outlet or with a restricting orifice to prevent
is channelized, it shall be directed to a point at least 8 feet from Y@Ste Of water. The control valve shall be restricted as much as
well with a drain pipe or watertight channel. possible and closed if the flow ceases.

(b) Hand pumps shall be connected firmly to the well casing 2. A controlled overflow pipe or other means shall be
pipe by threading in small diameter well casing pipe or by boltingstalled for a flowing well to prevent damage from overflowing
the pumpbase flange to a well casing pipe flange with a gasket¥fer or to prevent freezing of the top of the well.
sealthe top of the casing. This is depicted in figure 40. Other types 3. Overflow to prevent freezing shall be limited to a minimum
of hand pump bases may be used if they meet the approval criteriareserve groundwater and water pressure. The overflow pipe
ins. NR 812.30 (1) for vermin—proof caps and seals. shall be installed to extend at least 12 inches above ground grade
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or shall extend from a surge tank. The overflow pipe shall terminder pressure, includingdse having an air space for expansion,
nate at least 2 pipe diameters above any drain at the well siteall be identified by seal, label or plate indicating the manufac-
building or building basement. If the overflow is installed at thgirersname and model number and shall meet the following speci-
well, an airgap of at least 2 pipe diameters shall be provided at #igations:

well and the receiving drain shall discharge to the ground or to a
gravel pocket at a point at least 8 feet from the well. A fun
receptacle shall be installed on the inlet of the drain to accept

1. Pressure tanks to be buried shall be constructed of steel,
i Frglass or other comparable non—metallic composite material.
of the overflow water, to prevent splashing and to prevent pondigi€! {@nks with metallic discharge piping, meeting the require-
of water around the well casing pipe. nts of s. NR 812.28, shall be used in c.ontamlnated. soil areas.
History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (2) (a) 1. andg.t,eeI tanks to be buried shall have a minimum wall thickness of

(6) (t(J;)auzg)F(ig)uge 32& rgnum-él)l)((t)))é(fizd()cx (d7)(2;1?b()8% toRbe _(4t) (b)sl" t(7) tg (9)1a®c25 inches. Fiberglass or other non—metallic tanks to be buried
am. , C) Z.an ., CI. a) o., an ., Register, september,
I AR Kbk TR e N ol o e e P L (b%ﬁall have the structural strength to prevent collapse of the tank.

Stats., Register, May, 2000, No. 533. Manufacturer’s instructions shall be followed. All buried tanks

shall be back—filled in place with sand, compacted in place. Steel
itless receiver tanks, when they are part of approved pitless units

fached directly to the well casing pipe, shall also have a mini-

NR 812.33 Water storage vessels. The department rec-
ommends that pressure tanks be sulfficiently sized to provide

minimum pump run time recommended by the pump manufagy, y, \all thickness of 0.25 inches. Any air unloader pipe, tank air

turer. . . .
Note: Community water systems regulated under ch. NR 811 are required to h @Ve or any other pipe connecthn extending up to the ground sur-
a gross pressure tank volume of 10 times the pump capacity. ace shall terminate at least 12 inches above ground grade.

(1) PrESSURETANKS. (@) General. Tanks relying on expan-  Note: The department recommends that a surface air check kit be installed for a
sion of a flexible membrane within a restricting container. rath l'lried pressure tank to check, maintain and adjust the air pressure pre—charge of the
L. . . 4 ank.Also, in uncontaminated soil areas, pipe and pipe connections to the tank should
than on awater to air interface to provide pressure in the water Sy made with flexible pipe and fittings meeting the requirements of s. NR 812.28 to
tem, may be used. All pressure tanks for storing potable wai@fimize strain or pressure on the tank or the tank fittings.
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Figure 29. Method for pressure testing a pitless adapter or unit.
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2. Pressure tanks having a gross volume in excess of 500 gate gauge, pressure reNglve, water sight glass and pressure or
lons,and not having a water to air interface bladder, shall have fh@be operated controls for the pumps.

following: ) ) ) c. An air compressor or other suitable means to add air to the
a. If the tank is buried, all electrical controls extended to alnk.

least above ground grade' . Note: The department recommends that the tank have bypass piping to allow
b. Each tank shall have an access manhole, a drain, and psigsation of the system while the tank is being repaired or painted.

f— "] "] LEGEND

A. A male threaded unit
—_—————— screwed into full coupling(s)
which are screwed onto
threaded well casing(s).

B. A male threaded unit
screwed into full coupling(s)
(1/3 reamed), which are
welded onto unthreaded
well casingls).

C. A female threaded unit
screwed onto threaded pipe
nipple which is screwed into
full coupling {1/3 reamed),
that is welded onto unthreaded
well casing.

ommmp—mw= Exterior weld

SINIZD Interior weld

SHORT BODY FACTORY ASSEMBLED PITLESS UNITS

FULL LENGTH FACTORY ASSEMBLED PITLESS UNITS

Figure 30. Pitless unit connections for wells with steel well casing pipe.
NOTE: A well casing pipe nipple, 1/2 threaded—1/2 beveled may be used in lieu of a full pipe coupling.
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“SH

ORT BODY FACTORY ASSEMBLED PITLESS UNITS

A male threaded metal unit

screwed into plastic couplings,
which are solvent welded onto

plastic well casings.

N——

LEGEND

—E xterior weld

= —_—

o= IZN=3 Interior weld

iy Internal solvent weld

The bottom of a male threaded
metal unit screwed into plastic
coupling which is solvent welded
onto plastic well casing. A steel
well casing riser which has been
welded to full metal coupling
(1/3 reamed),which is screwed
onto top of unit.

FULL LENGTH FACTORY ASSEMBLED PITLESS UNITS

A male threaded metal unit
screwed into plastic coupling ,
which is solvent welded onto
plastic well casing.

\,_\,\_T "]

A female threaded metal unit
screwed onto threaded steel pipe
nipple,which is screwed into plastic
coupling that has been solvent
welded onto plastic well casing.

Figure 31. Pitless unit connections for wells with thermoplastic well casing pipe.
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Figure 32. Discharge piping arrangements for wells with above—ground discharges.
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Figure 33. Pump installations for wells with pitless adapters.
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Figure 34. Shallow—well pump installation for a driven—point well. A pressure (box) elbow may be used to extend the pessluizéd a point above the basement
floor. The pressure (box) elbow may be buried.
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Figure 35. Pump installation for a deep well jet pump assembly with a pressure conduit having a concentric piping arramgesseme (box) elbow may be used to
extend the pressurized conduit to a point above the basement floor. The pressure (box) elbow may be buried.
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Figure 36. Pump installation for a driven point well with a packer jet assembly. A pressure (box) elbow may be used he @xemsditized conduit to a point above
the basement floor. The pressure (box) elbow may be buried.
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Figure 36a. Alternate pump installation for a driven point well with a packer jet assembly using a box (ball) elbow. fpigtee pyeTl. Roos.
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Figure 36b. Offset pump installation discharge piping using a buried box (ball) elbow. Figure prepared by T. Roos.
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Figure 36¢. Alternate offset pump installation discharge piping using a buried box (ball) elbow and seal cross fittingrepane by T. Roos.
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Figure 37. lllustration of requirement that the pump intake shall be installed at least 5 feet above the top of welbsctemomnsolidated formation well.
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Figure 38. Pump installations for high capacity wells with lineshaft turbine pumps.
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Figure 39. lllustration of a high capacity well pump installation depicting requirements for pumpage and water level ndeasemgvell vents and air—relief vacuum
breakers.

(b) Pressuretanks larger than 1,000 gallons gross volume. b. An exposed overflow pipe shall be located just under the
approval shall be obtained for pressure tanks having a gross vobf of the reservoir or outside the elevated storage tank and shall
ume greater than 1,000 gallons. The department recommends ¢légnd ateast 8 feet away. The overflow pipe shall terminate with
pressure tanks having a volume greater than 1,000 gallonsab@éownturned, screened elbow located at least 12 inches above
installed above ground. When tanks of this size are approveddoound grade. The pipe shall discharge onto a splash plate and
burial, the head end of the tank shall be cradled in a basement walve sufficient diameter to permaisting water at a rate in excess
or in the wall of an approved pit to provide access and shall kthe inflow from the water source.
constructed tthe specifications for pits described ins. NR 812.36 2. Steel construction specifications. Steel reservoirs or ele-
(2) to provide access to the head of the tank. The pit shall ha¥ged storage tanks shall meet the requirements of AWWA
other additional support cradl&is is depicted in figure 44. Pit- D100-84 for welded construction or AWWA D103-80 for bolted
less receiver tanks having a volume.greater than 1,000 gallgagstruction.
may be installed without an access pit. 3. Access. Water storage structures shall be designed with

(2) NONPRESSURESTORAGE VESSELS. Nonpressure storage convenient access for cleaning and maintenance.
vesselspther than surge tanks, may not be used without approval. 4 Concrete construction specifications.  Reservoirs
E)/res\?ig!oipsproval is based on methods of construction and sanit)structed of concrete shall meet the following specifications:

' a. The supply pipe and overflow pipe shall extend through the

(a) Surge tanks.Surge tanks shall meet the requirements Qg cture. PP PIP PP 9
pressure tanks described in s. NR 812.33 (1). _ b. An impervious flexible water stop strip for wall construc-

(b) Reservoirs and elevated storage tanksieservoir may be tjon joint and a reservoir drain facility shall be installed before the
constructed to store water if it is constructed above the groundwgncrete is poured.
ter level and in accordance with this paragraph and figure 44A. c. The floor of the reservoir shall be reinforced poured con-

1. General construction specifications. a. Gravity suppifete with a thickness of at least 6 inches and shall have a curbing
pipes shall be located entirely above grade and shall be condugigfl 6 inches yh and 6 inches thick having a keyway or a flexible
to the reservoir through the roof or through the curbing for theater stop strip for a construction joint with the walls.
matnfl‘l‘?'g- tThe t:)velrﬂov;/tplpe o!gscrll:f)ed n subpaé b. crinay be 4 The walls of the reservoir shall be reinforced poured con-
installed at such a level to provide a free-air gap. Buried Supply.o’ ot jeast 6 inches thick and terminate above the established
pipe shall be maintained under a continuous pressure head wfa

! : nd grade.
is greater than the ground surface elevation. Th f shall b inf d d | 6
Note: The department recommends that trees and shrubs not be planted within 25 €. e root shall be reinforced poured concrete at least

feet of a reservoir. inches thick and shall extend at least 12 inches above established

Register, July, 2002, No. 559



NR 812.33 WISCONSIN ADMINISTRATIVE CODE 198

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

ground grade. An access manhole at least 20 inches in diamatso be installed to provide a tap for recirculation during batch
or 20 inches square shall be constructed as an integral part ofctilerinations. Sample faucets shall be installed in the pump dis-
roof. The manhole shall have a curbing wall extending at leastdizarge piping ahead of the pressure tank entry except:

inches above the roof. The department recommends that the man-1) when a buried pressure tank, a pitless receiver tank or an
hole shall be constructed entirely of 4—inch thick reinforceghove ground dischargmit is installed, the sampling faucet shall

poured concrete, but may be fabricated of 1/4—inch steel or ggstinstalled immediately following the point of entry into the
iron frame with a gasket and bolted cover. The curbing shall Bgilding or building basement.

provided with a snug fitting, overlapping cover with a minimum
of 3—inch wide skirted sides. The department recommends that

cover be constructed with welded sheet steel, but may %
constructed with reinforced poured concrete. Concrete shall

2) When an approved above ground discharge unit is used
the pressure tank is in the basement, the sampling faucet shall
installed in the service pipe from the tank, at least 12 inches

. h . : ove the floor. The sampling faucet may be placed in the pump
mixed according to the requirements in s. NR 812.26 (7) (b) 2. QL charge line if there is no loss of air from the system when the

812.36 (2) (b) 1. faucet is opened.

(3) PainTiNG AND CATHODIC PROTECTION. Meta.l surfaces shall History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (intro.), (1), Regis-
be protected by paints or other protective coatings, or by cathodicSeptember, 1994, No. 465, eff. 10-1-94.
protective devices. Paint systems shall be consistent with AWWA
standard D102 and approved. Cathodic protection shall beNR 812.35 Yard hydrants. Yard hydrants may be
designed and installed by competent technical personnel. A copstalled in avater system provided they are not installedvire,
of the AWWA standards are available for inspection at the officge at least 8 feet from the well and comply with the requirements
of the department of natural resources, the secretary of stag#'sub. (1) or (2). All backflow prevention devices shall comply

office and the office of the revisor of statutes, and may be obtaingiih ch. Comm 84 and shall be installed and maintained in accor-
for personal use from AWWA, Inc., 6666 W. Quincy Avenuegance with ch. Comm 82.

Denver, Colorado 80235. ;
N . ) (1) For yard hydrants with underground bleeds, a reduced
History: Cr. Register, J , 1991, No. 421, eff. 2-1-91; am. (1 title), o
(b).(2) (B) 1. ., RegisteReptembori994, No. 465, efem_l_%ama_‘?‘l)((a)) ((?,atﬁo')e) bressure principle backflow preventer or a backflow preventer

1., Register, September, 1996, No. 489, eff. 10-1-96 with intermediate atmospheric vent shall be installed in the water
. supply pipe which services only the yard hydrant or hydrants.
NR 812.34 Sampling faucets. In all pressure water sys- yard hydrants which have underground bleeds and hose threaded

tems, provision shall be made for collection of water samplggjets shall alshave a hose connection vacuum breaker installed
directly from the well by installation of a sampling faucet beforgp, the hose threads.

the pressure tank and any water treatment equipment. The Samt'Z) Yard hydrants without underground bleeds and with hose
pling faucet shall be installed at least 12 inches above the ﬂot%{ ded outiets shall v with b
have a downturned spout and be in an accessible location. ﬁea €d outiets sha .compyW| par. (a) or (b). .

sample faucets shall be metal and shall have a diameter of at lea§®) A hose connection vacuum breaker shall be installed on the
one—quarter inch. The sample faucet shall have a smooth end1asie threads, or

if threaded faucets are used, the threads shall be filed off. Petcock&) A reduced pressure principle backflow preventer or a back-
may not be used as sample faucets except when the spout is atfleast preventer with intermediate atmospheric vent shall be
1/4 inch in diameter and has a smooth end. When a petcockn@&alled in the water supply pipe which serves only the yard
installed for a sample tap, an auxiliary, smooth—end faucet shatdrant or hydrants.

Figure 40. Required watertight concrete pump platform for hand pumps installed outside. The platform shall be mounded
so water does not accumulate around the well casing.
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Figure 41. Overflow piping arrangement for a flowing well with a submersible pump.
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Figure 42. Flowing well installation with a surge tank instead of an overflow piping arrangement.

(3) Yard hydrants without underground bleeds and without (a) Dimensions.1. Area. Five square feet of free floor area
hose threaded outlets may be installed without additional baskall be provided for each square foot of area required for any
flow protection if the outlet of the yard hydrants complies with theump installation equipment. The inside area of a pit may not be
air gap requirements in s. Comm 82.41. less than 24 square feet.

Note: Chapter Comm 84 requires that backflow prevention devices such as hose 2 Width. The width of the pit shall be not less than 2/3 of the
connection vacuum breakers, backflow preventers with intermediate atmosph?ric . '

vent and reduced pressure principle backflow preventers must be reviewed by ﬁﬂgth-

receive device approval from department of commerce. Chapter Comm 82 require- 3. Height. The height inside shall be at least 6 feet, but not
ments do not allow backflow preventers to be buried or installed in a pit. Installati '

of hose connection vacuum breakers in areas subject to freezing must be of the%becr' than 6 inches h'gher than any equipment installed in the pit.
that allows draining. Department of commerce plan approval must be received prior 4, Walls, floor and roof thicknesses. The wall thickness shall
o e stalaonof e pressure prnople e prverer Recce e ast § nches and waterproof. The floor hickness shall be
145, Stats. and listed by department of commerce to do such work. The device rAideast 4 |_nCheS when the ﬂoor_bears ona footing. FlOOI’_S used as
gg \}ﬁzsetetg se}te I:east once a year bigpartment of commerce listed backflow preventiorafwr?.ll ;Iootlng shal! be alt least 6 Ir;che_s tI’_l(IjCk Lrom tne fOl;]'[SId_e t_al_c:]ge
cetester. , o the floor to a point at least one foot inside the wall of the pit. The
m;g'ztﬂayg'erc;'_ ?g?g?g;%;;}%;g’%gz&egfsﬁ%ﬁé%mleg?géf;;ggg%ggigsn;;””% of thickness shall be at least 5 inches.
made under s. 13. m ., Stats., Register, September, , No. : corre i i i
tion in (intro.) made under s. 13.93 (2m) (b)g7., Stats,pRegister, May, 2000, No. 5?§r$1?c)>rf::£dn;tcr>ﬂ?:grc]:olncrl\g?etetﬂg:roJgﬁypgjgcﬁig?ncglgsctéu?ﬁg ((:)Cf)n-
NR 812.36 Pits. (1) APPROVALSTOCONSTRUCTPITS. A pit  Crete shall be prepared according to the specifications of s. NR
structure that is completely or partially below the ground surfa8d2.26 (7) (b) 2. or by using clean water and washed sand and
or below a building floor used for the housing of wells, offsédravel orcrushed rock in the following proportions: 1 part cement,
pumps, pressure tanks or heads of pressure tanks may no€ Barts sand and 3 parts gravel. The water—cement ratio may not
constructed without prior written approval. Subsurface well &xceed 6 gallons of water per 94 pounds of cement. A 6 bag con-
pumprooms (alcoves) adjoining a basement are pits. ApplicatiofiEte mix per cubic yard with a 28—-day design strength of at least
shall be submitted to the department on forms provided by th&00 Ibs. per foot and a slump test of no more than 3 inches may
department. Pits used only for the housing of valves are exerfptused.
from the requirements of this section except that a pit used for this 2. Watertight juncture. The junction of walls, floor and roof
purposeshall be watertight, may not be connected to a sewer, stsdibll be made watertight by use of water stops or keyed joints.
be drained to permeable soil or to the ground surface and may®@onduits or similar connection with the pit shall be watertight.

be subject to flooding. 3. Reinforcement. The deck or pit roof and walls of the pit
(2) SpeciFicaTIONFORNEW PITS. Pits shall conform to figure structure shall be reinforced with bars or wire mesh to insure
45 and the following minimum specifications: strength and durability.
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4. Elevation of pit roof. The pit roof, deck or wall top shaléxtend at least 4 inches above the pit roof.

be above the ground surface. 4. Cover. A structurally substantial, watertight, overlapping,

(c) Manhole openingl. Placement. The pit shall be providedight—fitting, cover with skirted sides at least 3 inches high shall
with a manhole opening. The opening shall be located direcHg provided for the manhole. The department recommends that a
overthe well, unless the well casing pipe itself extends through thelded sheet steel cover be used, but a cover made out of lumber
roof, or if a capped section of well casing pipe at least equaldnd covered in turn with sheet metal or tin may be acceptable if
diameter to the well casing pipe is cast into the pit roof directlyaterproof.

over the well. _ ) 5. Exceptions. A watertight, cast iron manhole frame and
2. Size. The manhole opening shall be at least 20 incl@ser with a gasket may be substituted for a curbed manhole.
square or 20 inches in diameter and shall be sufficiently largeithenthe pit is a subsurface pumproom (alcove) adjoining a base-
allow entance or removal of any unit or equipment to be installeglent foundation, a watertight concrete plug may be substituted
in the pit. for a curbed manhole if the roof of the pit terminates in a walkway,
3. Curbing. The manhole opening shall be provided withbmeezewaypatio or porch, providing the pit is reasonably accessi-
raised concrete curbing at least 4 inches thick. The curbing sHud.
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Figure 43. Overflow piping arrangement for a flowing well with a surge tank and with no pump.

(d) Drainage. 1. Gravity drain. The pit shall be drained by 2. Well. The well vent pipe shall extend to the top of the pit
a watertight gravity drain discharging to the ground surface atad terminate with a return bend and a screened outlet.
point at least 8 feet from the well. The drain shall be constructed(g) Pump installation. The free space in the pit around the well
of materials conforming to ch. Comm 84 and shall have a mijasing pipe shall be maintained so that the top of the well casing
mum diameter of 2 inches with a screened outlet. pipe is readily accessible for installation, adjustment or removal

2. Pits adjoining basements (alcoves). The subsurface pudpan approved well seal and for the installation and removal of the
room pit may be drained to the basement floor if the pit flogump or piping.
slopes toward the basement and if the basement is adequatefiptory: Cr. Register, January, 1991, M@1, eff. 2-1-91; am. (1), Register, Sep-
drained. If the basement is not adequately drained, a gravity digify gt ’;g-ggiﬁ;f;ﬁ*,gg"gggf’“ n (2) () 1. made under's. 13.93 (2m)
shall be provided for the pit. The pit floor shall be one foot above N LT
the basement floor. NR 812.37 Water treatment. (1) Score. This section
Note: Pits adjoining basements (alcoves) are “subsurface pumprooms”. applies to treatment of water for potable use in a private or non-

(e) Termination of well casing pipelhe well casing pipe shall community water system except for the disinfection treatment,
terminate at least 12 inches above the pit floor and be provideaich chlorination, and acidification prescribed in ss. NR 812.22
with an approved watertight seal. and 812.41.

(f) Venting. 1. Pit. A pit should beented with 2, 2—inch diam-  (2) GENERAL STANDARDs. (a) Water treatment devices
eter or larger galvanized steel pipes located in opposite cornéistalled in avater system shall have a plumbing product approval
one pipe to extend to within one foot of the pit floor and the othigr accordance with chs. Comm 82 and 84.
to extend only through the pit roof. If used, the upper end of the (b) A water supply to be treated for health related contaminants
vent pipes shall terminate with return bends and screened outletsrequiring approval under sub. (3) shall produce bacteriologi-
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cally safe water prior to treatment, unless the department dett; and, if specified, department written installation approval con-
mines that a bacteriologically safe water supply is not availabtétions. If there is a conflict between the manufacturer’s instruc-
The water system owner or operator shall assure that the wasis and the code requirements or approval conditions, the code
supply remains bacteriologically safe after installation of a watgsquirements and approval conditions shall take precedence.
treatment devnqe. Health related contaminants are those corjtaml(d) Water treatment devices shall be installed by a:

nants for which: primary drinking water standards are established ) . .
in ch. NR 809, public health groundwater quality standards are 1. DILHR licensed plumber if installed following the pres-
established in ch. NR 140, and health advisories are establishidte tank;

on a contaminant specific basis by the department. 2. Licensed pump installer if installed before the pressure

Note: The department recommends that a bacteriologically safe water supply&bﬁqk; or
usedwhen any water treatment device is installed for removal of any contaminant for

any purpose. 3. Property owner in a one family building owned and occu-
(c) Water treatment devices shall be installed in accordarged by the owner as their home or farm building, except where
with the manufacturer’s printed instructions, chs. Comm 82 aadDILHR licensed plumber is required by local ordinance.

Screened

surtace

An
approved type
pitless adapter or

unit desx’yn>

1
-
Submersible
< pump
|

Figure 44. Pump installation for a well with a submersible pump and a buried pressure tank less than 1,000 gallons, rimddée draater than 1,000 gallons, at
right.

(e) Treatment for control of bacteriologically unsafe water in (h) Discharge or disposal of contaminated wastewater, filter
a private or noncommunity water system or for control of contarmedia, or gases shall comply with applicable State and Federal
inant levels in excess of primary drinking water standards mgulations.
health advisories in a noncommunity water system shall be con<(j) All chemicals used for addition to a water system shall be
sidered only after constructing a new well or reconstructing @artified by NSF according to NSF Standard No. 60 or shall be
existing well in accordance with criteria specified by the depagipproved by the department.
ment staff or after the department determines that an alternativigote: The listed NSF standard is available for inspection at the department of natu-

safe water system is not available. ral resources, the secretary of state and the revisor of statutes, and may be obtained

(f) The installation of a water treatment device shall suppIE—ro‘_’szg“la‘{g‘gseﬂ%mAtrg%r'\'ﬁ'lofgiggn'tat'on Foundation Testing Laboratories, Inc.;

ment and not replace proper well location, construction and water(3) INSTALLATION APPROVAL REQUIRED. Department installa-
supply protection. .

. . L tion approval shall be obtained prior to installation if any of the
(g) Unless otherwise stated in the department’s installati lowing conditions apply:

approval, treatment devices requiring approval under sub. (3 Lo .
sﬁgll be designed and installed tocl) ass%repc%ntrol of all water ro-(.a) "The wafter treatment device is intended to control bacterio-
vided bythe water system. The department’s installation appro gpically unsafe water. L . -
may exclude treatment of water being supplied for certain uses(b) The water treatment device is to be installed on or within
including, but not limited to, outside hose bibbs, fire protectidhie well or when water treatment occurs within the well.
systemsboilers used for space heating, turf sprinkler systems and(c) The water treatment device is intended to control contami-
non-food process water. nant levels in excess of primary drinking water standards in a pri-

Buried
pressure fank

faucet
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vate water system and the contaminant levels exceed the influ@amplex contamination of a water system may include, but is not
concentrations specified in the DILHR plumbing produdimited to the following:
approval letter. 1. Multiple contaminants;
(d) The water treatment device or treatment system is intended 2. Contaminants in excess of health advisory levels; or
to control corrosion or to control, or remove or prevent contami- 3. Contaminants in excess of public health groundwater qual-
nant levels in excess of primary drinking water standards, heatthstandards.
advisories or action levels in a noncommunity water system.  (f) The department has ordered the discontinued use of a water
(e) The department informs the water system owner or opeg¥stem.
tor that the water system contamination is complex and depart-(g) Fluoride treatment of a water system.
ment installation approval of a water treatment device is required.(h) The installation of a water treatment plant facility.
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Figure 44a. Reservoir specifications.
Optional screened vents

Approved
well seal

Reinforced watertight
poured concrete 8 Minimum
Watertight Steel,Cast lron or Copper

Figure 45. Minimum requirements for approved new well pits.
(4) APPLICATION AND APPROVAL CONDITIONS. (@) In addition mentdevice; provide a sketch of the proposed installation; include
to the information required in s. NR 812.09 (2), the departmenformation on results of an analysis of coliform bacteria taken
may require the applicant to describe the proposed water tregithin 6 weeks of application and analysis of contaminants
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intended to be controlled by the water treatment device; ament at a point downstream of a reduced pressure principle back-
describe the proposed water quality monitoring, operating, afiolw preventer which complies with ch. Comm 84 and is installed
maintenance programs. Additional sampling and information accordance with ch. Comm 82 or downstream of an UL
may be requested depending on the nature of the contaminatipproved check valve installed in the well pump discharge pipe
and other site specific conditions. Analysis of samples shall &tthe well site. The chemical feed pump shall be shut off at least
performed by a Wisconsin certified laboratory. 10 minutes prior to shutting off of the well pump so as to purge the

(b) The department may require operational proceduredemical from the water system.
including periodic sampling and analysis, device maintenance, 4. Fertilizer may be introduced into the well pump discharge
and inspection provisions in its installation approval of a watpipe of a nonpotable water system if it is aspirated into the well
treatment device. pump discharge pipe with a venturi—type aspirator and the injec-

(c) The department may require the owner to file a statemdig point is downstream of a barometric pipe loop extending at
on the property deed regarding the need for a water treatml@.ﬁ.ﬁt 35 feet above the hlghest part of the downstream dISCharge
device. piping.

(d) The department may require the water system owner or(P) Injection of pesticides1. The injection of pesticides into
operator tshut off, bypass or disconnect a water treatment devi@nonpotable well, well pump suction pipe or pump column is pro-
installed upstream of the first sampling faucet after the well folipited.
period of up tdwo weeks in order to obtain a sample of untreated 2. Pesticide may be injected in the discharge pipe of a booster
water for purposes of analysis for coliform bacteria or other copump delivering water from a tank or pond into which the well
taminants. pump discharges through an air gap from a point at least 2 dis-

(e) Ata minimum, fluoride treatment installations or corrosioflarge pipe diameters above the overflow level of the tank or
control treatment system installations shall comply with the fdpond- o o _ _ _
lowing standards: 3. Pesticide may be injected into the well pump discharge pipe

1. The fluoride or the corrosion control chemical is adde’f & Nonpotable water system if it is injected with a positive dis-
with & positive displacement-type feed pump; o8 point downstream of a reduced pressure prnoiple bacKTion
2. A spring loaded check valve is installed between the poig'eventer, which complies with ch. Comm 84 and is installed in

tive displacement-type feed pump and the point of injection : ; : ; )
prevent backflow of untreated water into the solution tank; | ofvi;vg Ilcg%rcﬂgodrl]z(.:harge pipe at the well site but subject to the fol

_ 3. A spring loaded check valve is installed to prevent the ;"0 qepartment shall be notified by the owner of the non-
siphoning offluoride or corrosion control chemical into the Waterbotable water system of when and where a reduced pressure prin-
4. The feed pump and the well pump are electrically wired #inje backflow preventer is installed in a system and when it is
interlock with a flow switch connected in series from the fee@moved,

pump into the well pump and there are no water outlets upstreamy, - therequced pressure principle backflow preventer shall be

of the point of fluoride or corrosion control chemical injection; «alled and maintained in accordance with ch. Comm 82.

5. The feed pump has a metering device for measuring fluo- ¢ - The reduced pressure principle backflow preventer shall be

ride or corrosion control chemical flow rates; and installed above the regional flood level and the location shall be
6. The chemical storage tank is covered and installed ataftessible for testing, inspection and maintenance,
elevation lower than the feed pump. d. The reduced pressure principle backflow preventer may

Note: Primary drinking water standards are contained in ch. NR 809. ; ; riyA.
Note: All owners or operators of water systems containing contaminants shoglgt be bypassed or made inoperative nor removed from an irriga

considetthe merits and availability of a naturally safe water system prior to considéton System _in which p_eStiCideS continue to be injected into the
ing the alternative of long—term water treatment device installation and use. If wareell pump discharge pipe,

treatment has been selected, then point—of—entry water treatment devices should be . P
considered for those contaminants that may have dermal or inhalation exposure e. Annual testing of the reduced pressure principle backflow

routes. preventer shall be conducted with a differential pressure gauge in
History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (3) (d), (4) (@ccordance with the ASSE Standard 1013 testing method for

(intro.), 1., 3. to 6., cr. (2) (i), (3) (h), Register, September, 1994, No. 465, duced pressure principle backflow preventers by a DILHR

tleor, hfﬁ%’é%?ﬁﬁ’& 5523(2) () and (c) made under s. 13.93 (2m) (b) 7., Stats., Re sted backflow prevention device testand the owner of the sys-
tem shall send a report of the test results to DILHR at least once
NR 812.38 Injection of fertilizers or pesticides for each year, and
agricultural purposes. (1) POTABLE WATER SUPPLIESOR SYS- f. Pesticide application and use in compliance with this sec-

TEMS. Chemical addition to a potable well or water system maypn shall conform to ch. ATCP 29.
only beundertaken according to the requirements of s. NR 812.37Note: Lists of DILHR approved reduced principle backflow preventers are avail-

The injection of fertilizers or pesticides into a potable wel| giblefrom DILHR. Listing as a tester of reduced pressure principle backflow prevent-
h o - s may be obtained following successful completion of a training course accepted
water system is prohibited. Fertilizers or pesticides may be u%%ILHR. Lists of testers willing to perform the required testing are available from

with potable water systems by repumping from a tank or a pomiL.HR.

The discharge from the well pump into a reservoir or pond shall 4. Pesticide may be introduced into the well pump discharge

have a free fall from a point at least 2 feet above the establisigse of a nonpotable water system if it is aspirated into the well

reservoir or pond overflow elevation. pump discharge pipe with a venturi-type aspirator and the injec-
(2) NONPOTABLE WATER SUPPLIES. (a) Injection of fertilizers. tion point is downstream of a barometric pipe loop extending at

1. Injection of fertilizers into a nonpotable well, well pump sudeast 35 feet above the highest part of the downstream discharge

tion pipe or pump column is prohibited. piping.

e e eCle] I the discharge hine of a booste ol Under o 153 (2m) (b) 7. Stats. Régisior, Soptember. 1604, No. 45
pump delivering water from a tank or sealed pond into which tB&rections made under s. 13.93 (2m) (b) 7., Stats., Register, September, 1996, No.
well pump discharges through an air gap from a point at least 2 @i$; correction in (2) (b) 3. made under s. 13.93 (2m) (b) 7., Stats, Register, May,
charge pipe diameters above the overflow level of the tank 9P No- 533.
pond. NR 812.39 High capacity well water level and water

3. Fertilizer may be injected into the well pump discharggsage measurement. (1) WELL WATER LEVEL MEASUREMENT.
pipe of a nonpotable water system if it is injected with a positivkhe department may require the installation and calibration of
displacement type chemical feed pump or other approved equipeans for the measurement of static and pumping well water lev-
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els for any high capacity well and may require the operator of the(c) The disinfectant solution shall be prepared according to s.
well to submit monthly reports of this information. InstallatioNR 812.22 (4) and shall remain in the system at least 8 hours,
shall be made in a manner as to prevent entrance of contaminartgpt for emergency situations when water is needed without
to the water system and in compliance with approval conditiodslay. A contact time of at least 30 minutes shall be provided for
and as depicted in figure 39. emergency situations.

(a) When an air line with altitude gauge is installed in a well, (2) FLusHing. The pump installer or his or her agent shall
the equipment and installation shall meet the following requirghoroughly flush the system of chlorine after disinfecting and
ments: before the pump is placed in normal service.

1. When the top of the well is not housed in a pumphouse or(3) SampLING. (a) For potable wells, the pump installer, or his
other structure, that portion of the air line extending above the her agent or the owner shall collect a water sample to be ana-
pump discharge head or well seal, and to a depth of at least 3 figegd for coliform bacteria following completion of the original
into the well, shall be metal or shall be fiber or wire—braided reipumpinstallation before the system is placed into service or there-
forced tubing. An “air quick—disconnect” fitting shall be installecfter anytime the well or well casing pipe is entered for the pur-
for the top of the air line such that the altitude or pressure gaymese ofinstalling, replacing or repairing equipment located within
may be easily removed and stored in a dry place when water letieéswell. If the pump installer uses the well owner as the agent to
are not being measured. The “air quick—disconnect” fitting shabllect the water sample, the pump installer shall provide the
be installed to point downward or shall be capped such that comner with the appropriate sample bottle and laboratory form.
taminants cannot enter the air line. The department recommends the sample also be analyzed for

2. A silicone rubber sealant or a watertight threaded metal fiifrate. When required, the sample shall be collected within 30

ting shall be used to seal the opening in the pump discharge hé&ys after completion of the work. If the installation is completed
or the well seal through which the air line extends. at a time when the sample will be received at a certified laboratory

gr than 48 hours after the sample was collected, the sample does

(b) When an electrical water level sensing device, a steel t%% have to be taken before the system is placed into service
or similar means for use in measuring water levels is used in | ote: The department strongly recommends that a water sample be collected in

of an air line with altitude gauge, the opening in the pump digr cases.
chargehead or well seal used for the measurements shall be sealedte: The pump installer may designate the owner, the property lessee or any other
watertight when water levels are not being measured. person to flush the system or collect the sample. .

(2) RECORDING TOTAL WATER USAGE. The department may (b) The water sample shall be submitted according to the

require the installation and calibration of means for the recordifgfiuirements in s. NR 812.22 (6) (b).
of total water usage from a high capacity well and may require the(C) The pump installer shall provide the well owner or the well
operator to the well to submit monthly reports of this informatio@Wner’s agent with a copy of the laboratory analysis report within

History: Cr. Register, January, 1991, No. 421, eff. 2-1-91. 10 days of the pump installer’s receipt of the report.
History: Cr. Register, January, 1991, No. 421, eff. 2-1-91; am. (1) (intro.), (3) (a),
(c), Register, September, 1994, No. 465, eff. 10-1-94.
NR 812.40 Above ground pumphouses. When a

structure ionstructed to house a well, pump, pressure tank, other Subchapter IV

appurtenances or any combination thereof, the structure shall be Standards for Existing Installations
weather— and frost—proof, if needed. Above ground pumphouses

shall be constructed with the following minimum features: NR 812.42 Criteria for evaluation. (1) LOCATION, WELL

(1) When a poured—concrete floor is provided, the top of tH@NSTRUCTIONAND WATER QUALITY. Each existing water supply
floor shall be at least 4 inches above the established ground gr@gtallation shall be viewed as an individual unit and its accept-
and sloped toward the drain or door, or away from the well. @pility for use as a source of water shall be determined on the basis
watertight bond shall be provided between the well casing pigkits location, construction, pump installation, pump discharge
and the concrete; piping arrangement and water quality. Existing installations shall

(2) A door opening outward when the structure is Iarng evaluated according to and shall comply with the requirements

T : effect at the time they were constructed or installed, or if
Z{] lc;t;gsr;éofreg? Frg?\:jtf:]%o\:vgﬁwh(gzcg ?jrgjg;?st %g;ein%rt(;ﬁgg.Surfadgonstructed oinstalled prior to April 24, 1936, with the standards

. . rﬁ.{jOpted on that date, except that installations shall meet the fur-
(3) Protection from freezing for the well, pressure tank anfe, water quality, pit, reservoir, dug well, pump and pump dis-

piping, if needed; charge and well location requirements of this section. The owner
(4) Hingedroof or removable hatch over the well or some prashall verify the date of construction or installation or both. Exist-
vision for pulling the pump; and ing installations having features not meeting the requirements of
(5) The structure may not be used for storage materials tiiais section or the code in effect at the time of construction or
could contaminate the well. installation shall be upgraded as specified in s. NR 812.04 (2)
Note: Dimensions, insulated walls and roof and actual details of wall and roaccording to requirements for new construction or shall be aban-
design are optional. See figure 46. doned according to the criteria and requirements of s. NR 812.26.

Se“p‘;‘r%%’é ryclfgg“‘f’gﬁéézggf‘gg%(}f’f}éro- 421, eff. 2-1-91; am. (intro.), Regisifthe department may deny approval for operation of an existing
well requiring approval under s. NR 812.09 (4), if the well does
NR 812.41 Disinfection, flushing and sampling. not meet the specifications of this chapter for new wells.

(1) DisINFECTION. When a potable well is entered for the purpose (at) I__ocdaétict)n.t'tl;]het_well tlk(])catio"n shall cor][forrtn éo th? rﬁ?u:re-

of installing, replacing or repairing equipment located within the'€Nts 1N €EC at ef 'm?\lReg‘i"zeo‘é"aa cons ruc_fe , or to e c;g:a—
well, the well and discharge piping shall be thoroughly disinfectdg" reduiremen fl Od Sﬁ dewicnd owever, | ago?l am"}ﬂ lon
by the pump installer or by the person who installed the pur‘Eﬂ urce was Installed after the well was constructed, the well loca-

. h . h . - 11on shall conform to the requirements in effect at the time of
using sodium hypochlorite or calcium hypochlorite. Chlorin stallation of the contamination source. If the well was

compounds ha_vmg additives may.not be used. constructed prior to April 24, 1936, the well shall be in a location
(a) The disinfectant shall be dispersed throughout the enfjigt provides reasonable sanitary protection. A well which meets

water column and in the water system. the location requirements in effect at the time of construction, but
(b) A chlorine solution with a minimum of 100 mg/l of chlorinedoesnot meet the location requirements of s. NR 812.08 may only
shall be used to disinfect wells and water systems. be reconstructed with approval.
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(b) Well construction.The well construction shall be in com-crete. Ifthe pit or a subsurface pumproom pit connected to a base-
pliancewith the construction requirements in effect at the time thment (alcove) has a history of being continuously dry, walls of
well was constructed, except if the well was constructed prior ¢oncrete block, brick or stone with mortared joints may be
April 10, 1953, in which case the well construction shall be iaccepted. The walls, floor and roof shall be crack—free and water-
compliance with the standards adopted on that date. A wedlnt. The junction of walls and floors and all openings in the struc-
constructed to meet the requirements in effect at the timetgfe shall be sealed watertight. The roof or deck shall be at or
construction, but not meeting the construction requirements of 86ove the ground surface. Requirements for existing pits are
NR 812.11 to 812.15 may only be reconstructed with approvgbpicted in figures 47 and 48.

Special well construction methods required by the department . : : .
shall be followed when constructing or reconstructing welfﬁ (b) Access.The pit shall be provided with a manhole opening,

located on properties listed on the department’s geographic in gving a raised c”urblntg)] edgg lat least 4 inches h'lghef than tRe pit
mation system registry of closed remediation sites. roof. A structurally substantial, waterproof, overlapping, tight—

Note: The Department of Natural Resource’s GIS Regjistry of Closed Remediati@wng COYEf with Sk_lrted sides shall be provided for the m_anhOIe'
Sitescan be found at http:/wwunr.state.wi.us/gfaw/rr on the DNR’s internet site. A watertight, cast—iron manhole frame and cover bolted in place
Information that appears on the GIS Registry of Closed Remediation Sites can glf¢h g gasket may be substituted for a curbed manhole. A subsur-
be acces\j\‘;dtby Ca”'”gi.;he ’:afeshregr']"”a:;m Og'ce' bacterioloaically FAC€ PUmproom pit adjoining a basement or a pit not having the
e e el menhoe entered over e el may have a secton of welcasing
exceedence of the drinking water standards of s. NR 812.06. 8¢ Installed directly above the well. This pipe shall be equal in
well does not produce bacteriologically safe water or producﬂ e or larger than the well casing pipe and it shall be sealed with
water containing contaminant levels in exceedence of the drifft! approvgd well seal or cap. .
ing water standards of s. NR 812.06 the department may requirdC) Drainage. The department recommends that a pit be
the water system to be upgraded to meet the requirements of @igined by a separate, metal, gravity drain discharging to the
chapter or abandoned according to the criteria and requiremegigund surface or to a subsurface pocket of permeable sand or
of s. NR 812.26. gravel. The drain pipe shall be watertight. If there is a backflow

(2) PiTs. Existing pits used only for the housing of valves ar@r seepage from the drain into the pit at any time, the drain shall
exemptfrom the requirements of this section except that a pit useg sealed. When a drain is not installed, the department recom-
for this purpose shall be watertight, may not be connected teongnds that the pit have a watertight sump. A subsurface pump-
sewer, shall be drained to permeable soil or to the ground surfaeem pit adjoining a basement may be drained to the basement if
and may not be subject to flooding. Existing well or pressure taifile basement is adequately drained. If the basement is not ade-
pits, alcoves and subsurface pumprooms constructed after Agtibtely drained, a partition wall in the entrance at least one foot
10, 1953 shall be approved and shall either comply with the corldiigherthan the pit floor shall be provided. Well subsurface pump-
tions of an approval to construct the pit or the minimum requiresom pits adjoining basements where the basement is subject to
ments of s. NB12.36 (2). Pits constructed prior to April 10, 1953looding shall be discontinued for use as a well pit and the well
shall meet the following minimum requirements: shall be abandoned according to s. NR 812.26. The pit need not

(a) Construction. The entire pit or subsurface pumproonbe abandoned. Pit drains or sump pump discharge pipes may not
structureshall be constructed of reinforced watertight poured cobe directly connected to a sewer or other plumbing system.
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Figure 47. Minimum requirements for existing well pits.
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(d) Well height. The well casing pipe shall terminate at leasibove the established ground grade, the curbing shall terminate at
6 inches above the floor of a pit or a subsurface pumproom lgiést 6 inches above the reservoir roof. The manhole shadbbe
(alcove) connected to a basement and shall be provided withviaied with a waterproof, tight—fitting, overlapping metal cover
approvedsanitary well seal. If the well casing pipe does not extendth skirted sides.
at least 6 inches above the floor, the pit may remain in service only, c) A reservoir overflow pipe shall be installed watertight just

if the well casing pipe is extended to at least 12 inches above th@ier the roof of the reservoir and entirely above the established
pit floor and if the pit structure meets the requirements of this s ound grade. It shall terminate at a point at least 12 inches above

tion. If the pit is a subsurface pumproom (alcove) connected t4:d o staplished ground grade with a screened, downturned elbow.
basement and the pit floor is lower than the basement floor, éj ’ ’

; ; ; n existing overflow pipe is totally buried between the reservoir
foor shallbe rise 0.2 gt at ezt aven it e Dol i it ol be iinated b popery seaing e e
at least 12 inches above the height of the newly poured pit flo\ﬁ’}.h concrete "’_‘t thg reserv0|r.. .

(e) Pit venting. Well pit vent pipes, if used, shall be located in _(d) A gravity discharge pipe to the reservoir shall extend
opposite corners. One pipe shall extend to within one foot of tRBlirely above established ground grade and through the roof of
pit floor and the other extend only down through the pit roof. THEE reservoir or manhole curbing. Service pipe connections shall
upperend of each vent pipe shall extend watertight through the Bf Sealed watertight. A pressurized service pipe may be connected
roof and terminate with a reverse bend and screened outlet. 10 the reservoir below ground grade provided it is under a continu-

Note: Approval has been required to construct a pit since April 10, 1953.  0US pressure which is greater than the ground surface elevation.

(3) NoncowmpLyINGPITS. When the pit structure does not meet (e) The reservoir shall meet the location requirements listed in
the minimum constrqction requirements of sub. (2) or w_hen watkible A in effect at the time of its construction.
gains access to a pit through the floor or walls, the pit shall be(f) When a below ground—grade reservoir is to be abandoned,

abandoned arfiled after properly extending the well casing pip&; g he filled according to dug well abandonment requirements
above grade or properly abandoning the existing well accord|5| s. NR 812.26 (7) (a) 4. for dug wells

to s. NR 812.26. At least one wall of the pit shall be removed or . . .
the wall perforated, and the floor shall be perforated to facilitate (5) DUGWELLS. An existing dug well may be continued in ser-
good drainage. If the pit is a subsurface pumproom, the pit negf only if it continuously produces water bacteriologically safe
not be filled. Any modifications to the pit allowed by the deparnd containing contaminant levels below the drinking water stan-
mentshall be made to meet the requirements for new pits in s. [JRrds of s. NR 812.06. Use of dug wells is not recommended by
812.36. the department. A dug well may not be reconstructed without
(4) RESERVOIRS. () An existing reservoir shall be constructe@PProval. Existing dug wells shall meet the following minimum
of steel or reinforced concrete. If constructed with concrete, th@nstruction requirements:
roof shall be watertight, reinforced, poured concrete having a(a) Curbing. The curbing of every dug well shall be of water-
thickness of at least 5 inches. The walls and floor of the reserviight reinforced poured concrete or at least 3/16 inch thick steel
shall be watertight and constructed of reinforced, poured concretebing with watertight joints. Fieldstone curbing may not be
or equivalent watertight construction. used. The curbing shall extend above grade at least 8 inches and
(b) The manhole curbing shall extend at least 12 inches abdeeprotected from flooding. An open annular space may not exist
the established ground grade. If the reservoir roof termina@®und the dug well curbing.
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Figure 48. Requirements for an existing pit connected to a basement (subsurfag@angement. Unprotected buried suction lines not enclosed in
pumproom). ~conduit may not be used. Nonpressure conduit shall be welded or

(b) Depth. If the well was dug after June, 1975, the watertighhreaded watertight to the well casing pipe and shall be at least 4
curbing shall extend to a depth of at least 25 feet below ground sitiches in diameter and shall enter the basement such that the bot-
face and the well shall produce bacteriologically safe water. If thém of the conduit is at least 6 inches above the basement floor.
well was dug prior to June, 1975, the watertight curbing shallnote: The department recommends that the pump impeller or cylinder of pump
extend to aleast the 15—foot depth and the well shall produce bagits be located in basements not subject to flooding and be at least one foot above
teriologically safe water. the floor. See' figures 49 and'50 for nonpres.sure conduit .|nstallat|ons. '

(c) Cover. The dug well coveshall be of watertight, reinforced ~ 3- Buried submersible pump discharge pipes connecfsl to
concrete at least 5 inches thick and wide enough to overlap ipies adapters or pitless units shall conform to the specifications in
curbing by ateast 2 inches. It shall provide a tight seal and be fréeNR 812.17 for steel pipe or shall conform to the requirements
of joints. A steel well casing pipe sleeve meeting the requiremditthe “Pipe and Tubing for water services and private water
for potable well casing pipe in s. NR 812.17 shall extend watdpains”table in ch. Comm 84. This pipe shall be maintained under
tight through the cover to provide access for installing the punfystem pressure at all times. No check valve may be placed in the
The steel well casing pipe sleeve shall extend at least 8 incRE8P discharge line between a pitless adapter or unit and a pres-
above the cover and have a watertight seal. suretank or other pressure vessel. The check valve shall be located

(d) Equipment location.Pumping equipment or attachment€ither athe top of the submersible pump, in that portion of the dis-
may not be installed for a dug well so that access to the interioBR9€ Pipe within the well or on the spool of an approved spool-
the well will be required for maintenance or repair. type pitless unit. _ o _

(6) PUMP AND PUMPDISCHARGEINSTALLATIONS. Existing pump  (b) Installation for water supplies serving installations other
installations constructed prior to April 10, 1953 shall reasonafyan schools, high capacity well installations and those installa-
comply tothe requirements that went into effect on April 10, 19530ns identified in par. (a) shall meet the following requirements:
Existing pump installations constructed after April 10, 1953 shall 1. The subsurface connection to the well casing pipe may be
conform to the following requirements: made with an approved factory—assembled pitless unit providing

(a) Installations for water supplies serving a maximum total tife unit is installed according to the requirements of s. NR 812.31
3 families in residential units shall meet the following requirgd) & (3) or (4).
ments: 2. For off-set pump installations, any suction pipe shall be

1. The subsurface connection to the well casing pipe mayédmclosed in a sealed pressurized conduit between the connection
made with an approved weld—on pitless adapter or with &mthe well casing pipe and a basement, or shall be connected to
approved pitless unit providing the adapter or unit is installede well with an approved factory—assembled pitless unit
according to the requirements of s. NR 812.31 (1), (2) (a), (3) atekigned for and having a concentric pressurized piping arrange-
(4). ment. Unprotected buried suction lines or suction lines enclosed

2. For off—set pump installations, any buried suction pigs nonpressure conduits may not be used. The pipe for a pressur-
shall be contained in a sealed pressurized conduit or nonpresia@d conduit shall meet the requirements of Table V and shall enter
ized conduit, meeting the pipe requirements of Table V, betweliae basement such that any pump suction pipe in the basement not
the connection to the well casing pipe and a basement, or shakébelosed in a pressurized conduit shall be at least 6 inches above
properlyconnected to the well with an approved pitless adaptertbe basement floor. The department recommends that the pump
pitless unit designed for and used with a concentric pipimgpeller or cylinder of pump units be located in basements not
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subject tdlooding and be at least one foot above the floor. See fie pump base flange is bolted watertight to a well casing pipe

ures 34-36 for pressurized conduit installations. flange and has a gasket seal; if the pump is firmly threaded to the
3. Buried submersible pump discharge pipes connectetl to Well casing pipe for small diameter pipe; or if the structured base
less units shall meet the requirements of sub. (6) (a) 3. of the pump has recesses and is bolted to the top of the well casing

[Pipewhich is at least 2 feet above the regional flood elevation. The

4. When an existing offset pump installation using a no [ casi ; : :
: : casing pipe flange or the top of the well casing pipe shall ter-
pressure conduit has been or will be converted to a submersﬁ?me at the height indicated in sub. (7).

pump installation, the basement end of the non—pressure con : . .
shall be permanently sealed watertight, except when the conduit?) PUmPp connections to reservoiré water is pumped to a
does not extend at least 6 inches above the basement floof SfEVOIN the piping attachment to the pump shall be made with
which case the non—pressure conduit shall be completely eliff2tertight pipe fittings. The discharge pipe from the pump shall
nated and replaced with pressurized discharge piping accordfiie" the reservoir in a watertight manner through that portion of
to the requirements of ss. NR 812.28 and 812.32 (4). the structure extending above the ground grade, unless a subsur-
) . . . facereservoir supply pipe is connected to the well by an approved
_(c) Pump installations for water supplies serving schools a Fﬁessadapter and the supply pipe can be maintained under a con-
high capacity wells shall be provided with an above—ground digs ,ous pressure head which is greater than the ground surface
charge meeting the minimum requirements of s. NR 812.32 @b\ ation. In such case the supply pipe shall terminate near the
(@), (5), (6) & (7), except when the high capacity or schogfyiiom of the reservoir. A float control switch or low and high
approval allowed for alternate installation. water level electrical pump—control elements may be provided to
(d) Pit pump setting A pump located in a conforming pit shallcontrol the pump. A check valve may be installed only in the por-
be installed to allow the sealing of the top of the well with aiion of the pump discharge pipe located within the well.

approved sanitary well seal. (g) Pump installations for flowing wellsPump installations
(e) Hand pumps.Hand pumps may be continued in service ffor flowing wells shall meet the requirements of s. NR 812.32 (9).
Approved
Well Seal .
T P
ﬁ 8“min. é"\ﬂ,"
g 5T 43: 3:'5 Approved

755 43| Well Seal
DV
P2oa%| | Check Valve

AL

24
234,
Yot
Plugged Pull Pipe ;;, :1 Suction
. Q°on
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:’\
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a0

Pressure
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/ / Meeting e

Lq /7 [ i3

] ]

MR812.17 555
Adequate Weld or

| Threaded Tee

)

L/-Permzment Well Casing

Figure 49. Minimum requirements for pump installations for existing wells with non—pressure conduit connections.
(7) HeigHTsorFexisTINGWELLS. When a well is not terminated ~ (¢) High capacity, school and wastewater treatment plant wells
in a basement, a pit, an alcove or a subsurface pumproom, the sl terminate at least 12 inches above established ground grade,

casing pipe shall extend above grade as follows: and
(a) Wells constructed prior to April 10, 1953 shall terminate at (d) All wells constructed after February 1, 1991 shall terminate
least 6 inches above established ground grade, at least 12 inches above established ground grade.

(b) Low capacity wells, except school and wastewater treat- (e) All wells constructed on or after October 1, 1975 located
ment plant wells, constructed between 1953 and February 1, 1894 floodplain shall extend at least 2 feet above the regional flood
shall terminate at least 8 inches above established ground gratkyation for the well site.
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(8) ExisTING WELL SEALS AND CAPS. Wells constructed prior When a cap or seal is replaced, it shall be replaced with an
to February 1, 1991 may be covered with overlapping caps rathpprovedvermin—proof cap or an approved sanitary well seal. The
than vermin—proof caps or seals. Sanitary seals having onedepartment recommends that a vermin—proof cap or seal be pro-
2—piece plate seals may be used, but 2—piece plate seals mayidezifor an existing installation whenever any maintenance work
used only if the well is enclosed in a pumphouse, building or pig.done to the well or pump installation.

Approved
Well Seal

(O

Pressure
Tank

Approved
Well Seal Jet Pump
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(S \‘pi/
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Figure 50. Pump installation for an existing well with a deep well jet pump assembly and a non—pressure conduit.

(9) WELLSIN BASEMENTSAND WALKOUT BASEMENTS. (@) Wells  the requirements of s. NR 812.26 unless otherwise accepted by the
in basements, not including wells in subsurface pumproomspartmentAny replacement well shall meet the requirements for
(alcoves). 1. Wells constructed after April 10, 1953 terminatingew wells in this chapter.
in basements or wells constructed after July of 1951 terminating(b) Wells in walkout basement&xisting installations termi-

under abuilding addition shall be permanently abandoned accorfiating in walkout basements may remain in service if the follow-
ing to the requirements of s. NR 812.26 unless otherwise accepigflconditions are met:

by the department. _ _ 1. Itis possible to walk directly outside from the walkout
2. Wells constructed prior to April 10, 1953 terminating ilhasement without walking upstairs or upslope.

basements shall be evaluated by the department on a case-by, The surface of the ground around the door of the walkout

case basis. The criteria for evaluation shall be based on the sghkement slopes down away from the door

tary safety of the well location and construction, pump installation ; ’ .

and condition of the basement in terms of the potential for the well 3. The well and pump are acces.5|ble for repair and removgl.

to continuously produce water free from contaminants. Screens 4- The well produces water continuously free from contami-

may not be replaced on driven—point wells terminating in badants in excess of the drinking water standards of s. NR 812.06.

ments. When a driven—point well screen needs replacement, ff&Sior: Cr-Register, January, 1991, No. 421, eff. 2-1-91; am. (1) (intro)), (a),

q2) (intro.), (a), (d), (5) (b), .. (b) 2., (e), (7) (intro. ,
driven—point well shall be permanently abandoned aCCOI’ding(h))(bz))ﬁ?t(rgo),)ﬁ(?)(e(),)R((esg)is(tgr,(gé;()ét‘()a%bér,)1299E5)N(07.)4(:3né,r%%f.( %)o%leeg{io(:) ®
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in (6) (a) 3. made under s. 13.93 (2m) (b) 7., Stats., Register, May, 2000, No. 533; CR
00-111: am. (1) (b), Register October 2001 No. 550, eff. 11-1-01.

Subchapter V
Variances

212

/_{/-Steel well casing pipe

—

NR 812.43 Variances. (1) When strict compliance with
the requirements of this chapter is not feasible a variance may b
requestedAll variance requests shall be in writing, except that for
situations that require an immediate response, a variance may b
requested verbally from the oer or the owner’s agent and a ver-
bal variance may be granted by the department and followed up
with a written confirmation. If the verbal request is made by the
owner’sagent, the agent shall provide confirmation of the owner’s
concurrence with the request. A variance request shall include th

water level

names of thewner or owners and, if known, the well driller, well
constructor or pump installer. The reasons compliance with the:
requirementsor this chapter is not feasible shall be provided. The
department may request that additional information be submitte
by an owner or an owner’s agent. The owner or owners shall sign
the variance request. The department may condition the issuang
of a variance by requiring additional construction or installation
features to safeguard the groundwater and water supplied by the
installationfrom contamination. Failure to comply with the condi-
tions of a variance or the applicable requirements of this chaptek
voids the variance approval.

(2) The department may allow a high capacity well with a
pumping capacity less than 70 gallons per minute to b
constructed and to be installed with a pump according to lo
capacity standards if well water depressions and aquifer charai
teristics warrant less stringent construction requirements.

History: Cr. Register, January, 1991, M@1, eff. 2-1-91; am. (1), Register, Sep-
tember, 1994, No. 465, eff. 10-1-94.

Register, July, 2002, No. 559

Figure51. Line A. Percussion methods for low capacity* and nonpotable high capac-
ity wells in unconsolidated aquifers overlain by caving material. Well casing pipe
shall extend to the 25—foot depth or 10 feet below the static water level, whichever
is greater. The well casing pipe shall be 2 inches minimum diameter and may be
driven from the ground surface.

*Not including school or wastewater treatment plant wells.
The well casing pipe may be driven from the ground surface.
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Steel well casing pipe Steel well casing pipe

Bentonite slurry or

drillhole
Upper enlarged drillhole ite slurry or Upper enlarged
neat cement grout (D PP 9 Clay or bentonite slurry

neat cement grout

Static water level

Figure 52. Line A. Rotary methods for low capacity* and nonpotable high capacj . . . .

wells in unconsolidated aquifers overlain by caving material. Well casing pipe st%ﬁlljv;el%3i-n'-'[?r$c§hEggggfgaoggjﬁggdg\jgﬁ;?x"g;%%ﬂt_)’; ;:/ngn?nneﬂg:'?glevl\}grcg?gg
extend to the 25—foot depth or 10 feet below the static water level, whichevettys hall extend to the 25-foot denth or 10 feat below the Stati i . I 1 which-
greater. pipe shall extend to the oot depth or 10 feet below the static water level, whicl

) ) ever is greater.
*Not including school or wastewater treatment plant wells. . .

. ) - *Not including school or wastewater treatment plant wells.
Theupper enlarged drillhole shall be at least 2 inches larger in diameter than the nomi-

nal well casing pipe diameter for well casing pipe with welded joints. For thread@l The upper enlarged drillhole shall extend to the bottom of any non—caving material
and coupled well casing pipe, the diameter shall be at least 4 inches larger thamtle the 20—foot depth, whichever is the lesser. As an alternative to constructing an

nominal diameter of the well casing pipe. During construction the upper enlarggzber enlarged drillhole, granular (8—mesh) bentonite may be mounded surrounding
drillhole shall be maintained at full diameter by circulating drilling mud. the well casing pipe during driving.
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*Not including school or wastewater treatment plant wells.

2
BEGIEY
LI

NELNIE,

Theupper enlarged drillhole shall be at least 2 inches larger in diameter than the nomi-

nal well casing pipe diameter for well casing pipe with welded joints. For threadBiglure55. Line C. Percussion methods for low capacity* and nonpotable high capac-
and coupled well casing pipe, the diameter shall be at least 4 inches larger thaf¥téells in all types of bedrock with at least 40 feet of overlying caving material.

nominal diameter of the well casing pipe. During construction the upper enlargEe Well casing pipe may be driven from the ground surface.
drillhole shall be maintained at full diameter by circulating drilling mud. *Not including school or wastewater treatment plant wells.
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Figure 56. Line C. Rotary methods for low capacity* and nonpotable high capacity . ) . .

wells in all types of bedrock with at least 40 feet of overlying caving material. c'g ure57. Line D. Percussion methods for low capacity* and nonpotable high capac-
ity wells in all types of bedrock with at least 40 feet of overlying non—caving material.

*Not including school or wastewater treatment plant wells. *Not includi hool towater treat t plant well

Theupper enlarged drillhole shall be at least 2 inches larger in diameter than the nom0 including school or wastewater treatment plant wets.

nal well casing pipe diameter for well casing pipe with welded joints. For thread&He upper enlarged drillhole shall extend to the bottom of any non—caving material

and coupled well casing pipe, the diameter shall be at least 4 inches larger thamtle the 20—foot depth, whichever is the lesser. As an alternative to constructing an

nominal diameter of the well casing pipe. During construction the upper enlargguper enlarged drillhole, granular (8—-mesh) bentonite may be mounded surrounding

drillhole shall be maintained at full diameter by circulating drilling mud. the well casing pipe during driving.
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Figure59. Line E. Percussion methods for low capacity* and nonpotable high capac-
Figure 58. Line D. Rotary methods for low capacity* and nonpotable high capac'i'tglweus in all types of bedrock with less than 40 feet of overlying non—caving mate-
rial.

wells in all types of bedrock with at least 40 feet of overlying non—caving materi:;\}\.‘ot including school or wastewater treatment plant wells

*Not including school or wastewater treatment plant wells. Upper enlarged drillhole (diameter at least 2 inches larger than nominal well casing
pipe diameter). For well casing pipe with welded joints only.

. ) L For threaded and led well i ipe, the di ter shall be at least 4 inch
Theupper enlarged drillhole shall be at least 2 inches larger in diameter than the ”‘?H%errtﬁinihggonﬁ%uaﬁ giarﬂgte‘r:%?l?h%r\)/\l/%ﬁ Caseinéa[;?:etars all be atleast 4 inches

nal well casing pipe diameter for well casing pipe with welded joints. For threadegot including school or wastewater treatment plant wells.

and coupled well casing pipe, the diameter shall be at least 4 inches larger tharTfeupper enlarged drillhole shall be at least 2 inches larger in diameter than the nomi-

’ : ; f " : well casing pipe diameter for well casing pipe with welded joints. For threaded
nominal diameter of the well casing pipe. During construction the upper enlar nd coupled well casing pipe, the diameter shall be at least 4 inches larger than the

drillhole shall be maintained at full diameter by circulating drilling mud. nominal well casing pipe diameter.
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Figure 60. Line E. Percussion methods for low capacity* and nonpotable high capacity wells in all types of bedrock veith4ede¢h of overlying caving material.
*Not including school or wastewater treatment plant wells.

For well casing pipe with welded joints only. For threaded and coupled well casing pipe the diameter shall be at leakirdenthas the nominal diameter of the well
casing pipe.
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Figure 61. Line E. Rotary methods for low capacity* and nonpotable high capadmigure 62. Line E. Rotary methods for low capacity* and nonpotable high capacity
wells in all types of bedrock with less than 40 feet of overlying caving material. wells in all types of bedrock with less than 40 feet of overlying non—caving material.
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water treatment plant wells in unconsolidated aquifers overlain by caving material.
Ebe diameter of the upper enlarged drillhole shall be at least 3 inches larger than the

Thewell casing pipe shall extend to the 60—foot depth or 20 feet below the static water

ifdggure 64. Line G. Percussion methods for potable high capacity, school, and waste-
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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Theupper enlarged drillhole shall be at least 2 inches larger in diameter than the nomi-
nal well casing pipe diameter for well casing pipe with welded joints. For thread

high capacity wells in limestone and dolomite with less than 10 feet of overlyi

Figure63. Line F. Rotary and percussion methods for low capacity
material.

*Not including school or wastewater treatment plant wells.
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Neat cement grout
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Figure65. Line G. Rotary methods for potable high capacity, school, and wastewater
treatment plant wells in unconsolidated aquifers overlain by caving material. Tiigure 66. Line H. Percussion methods for potable high capacity, school, and waste-
well casing pipe shall extend to the 60—foot depth or 20 feet below the static wa{gfer treatment plant wells in unconsolidated aquifers overlain by non—casiag

level, whichever is greater. rial. The well casing pipe shall extend to the 60—foot depth or 20 feet below the static
The diameter of the upper enlarged drillhole shall be at least 3 inches larger thanhgyr |evel, whichever is greater.

outside diameter of the well casing pipe or well casing pipe couplings, if used. '

During construction the upper enlarged drillhole shall be maintained at full diamefdte diameter of the upper enlarged drillhole shall be at least 3 inches larger than the
by circulating drilling mud. outside diameter of the well casing pipe or well casing pipe couplings, if used.

Register, July, 2002, No. 559



221 DEPARTMENT OF NATURAL RESOURCES NR 812.43

Unofficial Text (See Printed Volume). Current through date and Register shown on Title Page.

Steel well casing pipe

Upper enlarged drillhole

60 Ft. minimum

- Static water level

Neat cement grout

Steel well casing plpe
/é- \]'emporary outer casing

3 set in upper enlarged drlithole
% removed after grouting

Figure 68. Line |. Percussion methods for potable high capacity, school, and waste-
water treatment plant wells in all types of bedrock with at least 60 feet of overlying
caving material.

The diameter of the upper enlarged drillhole shall be at least 3 inches larger than the

outside diameter of the well casing pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.

Figure67. Line H. Rotary methods for potable high capacity, school, and wastewater
treatment plant wells in unconsolidated aquifers overlain by non—caving material.
The well casing shall extend to the 60—foot depth or 20 feet below the static water

level, whichever is greater.

The diameter of the upper enlarged drillhole shall be at least 3 inches larger than the

outside diameter of the well casing pipe or well casing pipe couplings, if used.

During construction the upper enlarged drillhole shall be maintained at full diameter

by circulating drilling mud.
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Figure 69. Line I. Rotary methods for potable high capacity, school, and wastewater

%Z?éﬂgft plant wells in all types of bedrock with at least 60 feet of overlying Cav'E?gure 70. Line J. Percussion methods for potable high capacity, school, and waste-

water treatment plant wells in all types of bedrock with at least 60 feet of overlyin
The diameter of the upper enlarged drillhole shall be at least 3 inches larger tha?h&.? P P ying

t
outside diameter of the well casing pipe or well casing pipe couplings, if used. The —caving material.
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.  The diameter of the upper enlarged drillhole shall be at least 3 inches larger than the

During construction the upper enlarged drillhole shall be maintained at full diame@itside diameter of the well casing pipe or well casing pipe couplings, if used. The
by circulating drilling mud. diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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Figure 72. Line K. Percussion methods for potable high capacity, school, and waste-
water treatment plant wells in all types of bedrock with less than 60 feet of overlying
caving material.

The diameter of the upper enlarged drillhole shall be at least 3 inches larger than the
outside diameter of the well casing pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.

Figure 71. Line J. Rotary methods for potable high capacity, school, and wastewater
treatment plant wells in all types of bedrock with at least 60 feet of overlying non—

caving material.

The diameter of the upper enlarged drillhole shall be at least 3 inches larger than the
outside diameter of the well casing pipe or well casing pipe couplings, if used. The

diameter of the well casing pipe and lower drillhole shall be at least 6 inches.

During construction the upper enlarged drillhole shall be maintained at full diameter

by circulating drilling mud.
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Figure73. Line K. Rotary methods for potable high capacity, school, and wastewafégure 74. Line L. Percussion methods for potable high capacity, school, and waste-

treatmenplant wells in all types of bedrock with less than 60 feet of overlying cavingater treatment plant wells in all types of bedrock with less than 60 feet of overlying

material. non-caving material.

The diameter of the upper enlarged drillhole shall be at least 3 inches larger tharTtiediameter of the upper enlarged drillhole shall be at least 3 inches larger than the

outside diameter of the well casing pipe or well casing pipe couplings, if used. Theside diameter of the well casing pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.

diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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treatment plant wells in all types of bedrock with less than 60 feet of overlying non—
caving material.

The diameter of the upper enlarged drillhole shall be at least 3 inches larger than the
outside diameter of the well casing pipe or well casing pipe couplings, if used. The
diameter of the well casing pipe and lower drillhole shall be at least 6 inches.
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